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Description 

[0001] The present invention relates to a composition comprising (a) an effective amount of a guest chromophore 
embedded in a matrix of a host chromophore, or (b) a host chromophore and an effective amount of a guest chromo- 
s phore both embedded in a polymer matrix, wherein the absorption spectrum of the guest chromophore overlaps with 
the fluorescence emission spectrum of the host chromophore, and wherein the host chromophore is selected from the 
group consisting of benzo [4,5] imidazo [2,1 -a] isoindol-11-ones. 

[0002] Further, the present invention relates to a process for the preparation of this composition, a polymerisable 
composition comprising this composition, a composition comprising a carrier material with a high relief of a polymerized 
10 photoresist material containing this composition, a process for the preparation of fluorescent high relief images on a 
carrier, the use of the compositions as fluorescent materials, especially in electroluminescent devices.and novel non- 
functionalized benzo[4,5]imidazo[2,1-a] isoindol-11-one derivatives. 

[0003] Combinations comprising host chromophores with guest chromophores dissolved therein to generate mate- 
rials with enhanced fluorescence and large differences between absorption maximum and emission maximum are 
15 highly desired materials that possess a wide range of potential and actual technical applications. The large difference 
between the absorption (excitation) maximum and the emission maximum is due to the occurrence of resonant energy 
transfer between the respective host and guest chromophores. 

[0004] The possibility of energy transfer between chromophores that possess an area of overlap of the absorption 
spectrum of a guest chromophore with the fluorescence emission spectrum of a host is known. For example, H. Port 
20 et al. describe in Z. Naturforsch., 36a, pages 697 to 704 (1 981 ) mixed crystals of fluorene doped with dibenzofurane 
or benzindan with an enhanced fluorescence in the UV region at temperatures below 100K. However, the low temper- 
ature fluorescence has no practical value and is only of scientific interest. 

[0005] C.W. Tang et al. disclose in J. Appl. Phys., 65, 3610 to 3616 (1989) a multilayered electroluminescent device 
with a light emitting layer composed of 8-hydroxyquinoline aluminum, in which is embedded a zone doped with a 
25 fluorescent molecule such as coumarin. The device shows improved electroluminescence and an effective Stake's 
color shift which is dependent on the particular dopant. The manufacture of the device is complicated and not readily 
suitable for an industrial production. 

[0006] J. M. Lang et al. describe in J. Phys. Chem. 97, pages 5058 to 5064 (1 993) the combination of coumarin as 
host and rhodamine as guest whereby both components are dissolved in polyacrylic acid, but Lang's study demon- 
30 strates enhanced fluorescence only under high pressure. 

[0007] In WO 93/23492 are disclosed fluorescent microparticles with an enhanced Stokes shift, which are composed 
of soluble and fluorescent host and guest dyes absorbed or bonded to polymeric microparticles. The material is used 
for the optical detection of nucleic acids like DNA or RNA. Unfavorably, the solid state fluorescence of these micropar- 
ticles is poor. 

35 [0008] US 5,227,252 discloses a fluorescent composition of 8-hydroxyquinoline aluminum as host and quinacridones 
as guest. Similarly, JP-A-05 320 633 discloses a fluorescent composition of 8-hydroxyquinoline aluminum as host and 
diketopyrrolopyrroles as guest. However, in both documents, the guests are insoluble materials, they are dissolved 
mainly as microsized clusters. The occurrence of microsized clusters is due to co-sublimation processes being the 
means of preparation. The materials possess a larger Stake's shifts than would be anticipated by normal single com- 

40 ponent fluorescent materials, and are used for example as light emitting materials in electroluminescent devices. The 
process for their manufacture requires large expenditures on technical equipment to ensure the careful control process 
conditions such as vacuum and temperature, to achieve the desired mixed material. The process is not convenient for 
large scale industrial manufacture. 

[0009] In EP-A-0 456 609 is disclosed a process for the preparation of 1 ,2,3,4-tetrachloro-benzo[4,5] imidazo[2,1-a] 
45 isoindol-1 1 -one and its derivatives in the presence of selected solvents. These compounds are pigments showing solid 
state fluorescence and improved outdoor durability. It is also mentioned therein, that the combination of 95% of the 
yellow 1,2,3,4-tetrachloro-benzo[4,5] imidazo[2,1-a]isoindol-11-one with 5% of Indanthrone Blue generates a green 
fluorescent pigment. Hence, such a system is a pigment composite, 

wherein the new color generated is simply a sum of the two component colors. The color is not created by virtue of 
so the occurrence of complex, molecular level, energy transfer processes that require close interaction between the com- 
ponents of the mixture. 

[0010] F.W. Harris et.al. describe in ACS Symp. Sen 132, 39 (1980) the compound 1 ,2,3,4-tetraphenyl-benzo [4,5] 
imidazo [2,1 -a] isoindol-1 1 -one as a model material, as a part of their investigations into phenylated polyimidazopyr- 
rolones for potential use in aerospace applications. However, no reference to its fluorescence behavior is made. 
55 [0011] Hence, the object of the invention on hand was to find a fluorescent composition, which does not show the 
above mentioned disadvantages, preferably a composition should be provided which 

has a greatly enhanced and intense fluorescence emission, 
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shows an intense solid state fluorescence, wherein the emission spectrum is preferably in the visible region of the 
electromagnetic spectrum, 

is excitable using wavelengths in both the UV and visible regions, 
shows a very excellent photostability and outdoor durability, 
5 - shows a wide range of emission spectra through selection of suited guest molecules (color tuning), 
has a high thermal stability, 

is easily prepared, i.e. by a (co-)precipitation process, 

can be used for the preparation of electroluminescence devices, 

10 if the host chromophore is selected from the group consisting of benzo[4,5]imidazo[2,1-a]isoindol-11-ones, which 
means derivatives of benzo[4,5]imidazo[2,1-a]isoindol-11-one of formula (V) or (Via) as the fundamental substance. 
[0012] In addition, the enhancement factor for the present compositions preferably should be all positive and should 
be at least 1.3, more preferably at least 2 and most preferably at least 5. The term "enhancement factor" as used 
herein, is defined as the increased or decreased factor, in terms of peak height emission intensities of a solid-state 

15 powder comprising of host and guest fluorescent moieties compared to an identical powder that does not contain any 
fluorescent guest moieties. Comparisons are considered real, for as long as the excitation radiation wavelengths are 
identical. In general, the emission wavelengths of host/guest material occur at longer wavelengths (lower energy) as 
compared to an identical material with no guest component. 

[001 3] Accordingly, a composition was found comprising (a) an effective amount of a guest chromophore embedded 
20 ■ in a matrix of a host chromophore, or (b) a host chromophore and an effective amount of a guest chromophore both 
embedded in a polymer matrix, wherein the absorption spectrum of the guest chromophore overlaps with the fluores- 
cence emission spectrum of the host chromophore, and wherein the host chromophore is selected from the group 
consisting of benzo[4,5]imidazo [2,1 -a] isoindol-11-ones of formula (II) or (Via). 

[0014] In addition, a process for the preparation of this composition, a polymerizable composition comprising this 
25 composition, a composition comprising a carrier material with a high relief of a polymerized photoresist material con- 
taining this composition, a process for the preparation of fluorescent high relief images on a carrier, the use of the 
compositions as fluorescent materials, esp. in electroluminescent devices, and novel non-functionalized benzo[4,5] 
imidazo[2,1-a]isoindol-11-one derivatives were found, too. 

[0015] A first embodiment of the present invention relates to a composition comprising (a) an effective amount of a 

30 guest chromophore embedded in a matrix of a host chromophore, or (b) a host chromophore and an effective amount 
of a guest chromophore both embedded in a polymer matrix, wherein the absorption spectrum of the guest chromophore 
overlaps with the fluorescence emission spectrum of the host chromophore, and wherein the host chromophore is 
selected from the group consisting of benzo [4,5] imidazo [2,1 -a] isoindot-11-ones of formula (V) or (VI a). 
[0016] The host chromophore is selected from the group consisting of derivatives of benzo[4,5]imidazo[2,1 -a]isoin- 

35 dol-11-one and benzo[4,5]imidazo[2,1-a]isoindol-11-one of formula (V) or (VI a) (hereinafter referred to as benzoimi- 
dazoisoindolone(s)) itself. The compounds are preferably derivatives that are soluble in an organic or aqueous solvent. 
[001 7] Under the aspects of the invention solubility of host chromophores means preferably that at least 1 0 mg, more 
preferably at least 50 mg and most preferably at least 100 mg of the benzoimidazoisoindolone derivative are soluble 
in 1 liter of solvent like dimethylformamide, at 20°C. It is self-evident, that the solubilities are higher at increasing 

*o temperatures and depend on the choice of a solvent. 

[0018] In one embodiment of this invention, the guest chromophore preferably is soluble, at least to some extent, in 
a solvent, and - if desired - in the host chromophore, allowing formation of homogeneous solid solutions. 
[0019] Solubility of a guest chromophore means in the context of the invention that at least 200 mg, more preferably 
at least 300 mg and most preferably at least 500 mg of the guest chromophore are soluble in 1 liter of solvent like 

45 dimethylformamide at 20 °C. This definition employs also to compositions where the host and guest chromophores 
are embedded in a polymer matrix. 

[0020] The guest chromophore is selected from the group consisting of quinacridones, perylenes, perinones, diketo- 
anddithioketopyrrolopyrroles, rhodamines, coumarins, xanthens, oxazines, oxazoles, cyanines, phthalocyanines, por- 
phyrines, styryl dyes, metal complexes and mixtures thereof. 
so [0021] Preferred guest chromophores are selected from group consisting of quinacridones, perylenes, perinones, 
diketopyrrolopyrroles, rhodamines, coumarins, cyanines, phthalocyanines, porphyrines, styryl dyes and mixtures there- 
of. Especially preferred are quinacridones, perylenes, diketopyrrolopyrroles, rhodamines, coumarins and mixtures 
thereof. 

[0022] The guest compounds and their derivatives are well known in the art or can be prepared by analogous proc- 
55 esses. 

[0023] Quinacridones can be found described in Chemical Reviews 67 (1) pages 1 to 18 (1967). 
[0024] The quinacridones may correspond to the formula VII 
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5 




R 35 0 R 30 R 29 (VII), 



wherein 

R 26 to R 29 and R 32 to R 35 independently from one another can be H, C 1 to C 6 alkyl, to C 6 alkoxy, F, CI, Br, CN, N0 2 , 
15 or -NR 21 R 22 , wherein R 21 and R 22 independently from one another are H, C 1 toC 20 alkyl, phenyl, C 1 to C 12 alkylphenyl, 

benzyl or Cj to C 12 alkylbenzyl, or R 21 and R 22 together mean tetramethylene, pentamethylene or -CH 2 CH 2 - 

0-CH 2 CH 2 -; or two neighbored residues of R 26 to R 29 and/or R 32 to R 35 together with carbon atoms, to which they are 

linked, a 5- or 6-membered aliphatic, heteroaliphatic, aromatic or heteroaromatic ring, whereby the heteroatoms are 

selected from the group of -0-, -S- and N; and 
20 R 30 and R 31 independently from one another are H, C 1 to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, benzyl, 

C 1 to C 6 alkylphenyl, to C 6 alkylbenzyl or R 36 -0-C(0)-, wherein R 36 means C n to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to 

C 18 alkinyl, phenyl, benzyl, to C 6 alkylphenyl t or to C 6 alkylbenzyl. 

[0025] Perylenes can be found described in US-A-4 446 324 and US-A-5 470 502. Preferred examples are those 
perylenes of formulae IX and X, 

25 



30 



35 



40 



45 




so wherein 

R 37 and R 38 independently from one another can be F, CI, Br, or CN, 

R 39 and R 40 independently from one another mean R 36 -0-C(0)-, wherein R 36 means to C 18 alkyl, C 2 to 
C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, benzyl, C 1 to C 6 alkyl phenyl, or to C 6 alkylbenzyl. 
55 R 41 and R 42 independently from one another can be H, C 1 to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, 

benzyl, C 1 to C 6 alkylphenyl, to C 6 alkylbenzyl or R 36 -0-C(0)-, wherein R 36 means to C 18 alkyl, C 2 to 
C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, benzyl, to C 6 alkylphenyl, or C 1 to C 6 alkyl benzyl, and 
the R 43 independently from one another are C 1 to C 18 alkoxy, phenoxy or to C 12 alkylphenoxy. 



4 



EP 0 968 254 B1 

[0026] Some examples are the commercially available compounds are shown; 



(CH 3 ) 2 CH-CH 2 -0 2 C 
NC 




C0 2 CH 2 -CH(CH 3 > 2 



10 



(Lumogen F Yellow), 



15 



20 



25 



CH(CH 3 ) 2 




CH(CH 3 ) 2 



(Lumogen F Orange), 



30 



35 



40 



OC 6 H 5 OC 6 H 5 




OC 6 H 5 OC 6 H 5 



CH(CH 3 ) 2 



(Lumogen F Red). 



Diketo- and dithioketopyrrolopyrroles can be found described in US-A-4 415 685 and JP-A-61 162 555. 
[0027] Examples for diketopyrrolopyrroles correspond to the formula XI, 



45 



50 



55 



45 



M5 



(XI). 
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wherein 

the R 44 independently from one another are H, halogen, or phenyl which is unsubstituted or substituted with to 
C 6 alkyl, C 1 to C 6 alkoxy, phenyl, to C 4 alkylphenyl, F, CI, Br, CN, N0 2 , or -NR 21 R 22 , wherein R 21 and R 22 independ- 
ently from one another are H, to C 20 alkyl, phenyl, to C 12 alkylphenyl, benzyl or C 1 to C 12 alkylbenzyl, or R 21 and 
R 22 together mean tetramethylene, pentamethylene or -CH 2 CH 2 -0-CH 2 CH 2 -; and 

the R 45 independently from one another mean H, C 1 to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, benzyl, C 1 
to C 6 alkyl phenyl, or C, to C 6 alkylbenzyl, or R 30 -O-C(O)-, wherein R 30 means C 1 to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to 
C 18 alkinyl, phenyl, benzyl, to C 6 alkylphenyl, or to C 6 alkyl benzyl. 

[0028] A range of commercial rhodamines are available from ACROS ORGAN ICS catalogue of fine chemicals Vol. 
1 (1996). 

[0029] Preferred examples of rhodamines are those of the formula XII, 




(XI), 



wherein 

wherein R 21 and R 22 independently from one another are H, C 1 to C 20 alkyl, phenyl, to C 12 alkylphenyl, benzyl or 

to C 12 alkylbenzyl, or R 21 and R 22 together mean tetramethylene, pentamethylene or -CH 2 CH 2 -0-CH 2 CH 2 -; 
R 46 means H, C t to C 18 alkyl, C 2 to C 18 alkenyl, C 2 to C 18 alkinyl, phenyl, benzyl, Cj to C 6 alkyl phenyl, or C 1 to 
C 6 alkylbenzyl, or an equivalent of a metal or ammonium cation; 

and R 47 means the group =NR 48 , or the group = + NR 48 R 49 X', R 48 and R 49 independently from one another are H, 
to C 18 alkyl, phenyl, to C 12 alkylphenyl, benzyl or to C 12 alkylbenzyl; and X is monovalent anion. 
[0030] A range of commercial coumarins, oxazines, cyanines, xanthens and styryl dyes are available from ACROS 
ORGANICS catalogue of fine chemicals Vol. 1 (1996). 

A range of commercial oxazoles are available from DOJINDO LABORATORIES catalogue 18th edition (1992). 
[0031] Porphyrines and phthalocyanines are for example described in a book "The Phthalocyanines" (Frank H. Moser 
et. al., published by Franklin, 1983). 

[0032] In the context of the invention, effective amount of a guest chromophore means for example, that the com- 
position may contain from 0.001 to 30, preferably from 0.01 to 20, more preferably from 0.01 to 1 0 and most preferably 
from 0.01 to 5 percent by weight, of guest chromophore, related to the total amount of host and guest chromophore. 
[0033] Further, in the context of this invention, the meaning of the overlap of the absorption spectrum of the guest 
chromophore with the fluorescence emission spectrum of the host chromophore, is clear to a skilled person in this 
field. However, to facilitate the understanding to others, overlap means "spectral overlap" defined by the following 
integral 

wherein f f (v) is normalized, so that J 0 +co f F (v) dv is equal to fluorescence quantum yield of the host, and where v is the 
wave number, f F the fluorescence spectrum of the host measured in quanta, and f k the spectral distribution of the molar 
extinction coefficient of the guest. The spectral overlap to realize photoluminescence enhancement usually is greater 
than 10, preferably greater than 1 00, more preferably greater than 500. An upper limit makes no sense, because the 
quantity "overlap" has no maximum (i.e. the larger, the better)). 

[0034] In the context of this invention, embedded means a distribution of the guest chromophore (or both host and 
guest chromophore, if a polymer matrix is used) within the matrix or total amount of host chromophore (or - accordingly, 
of course, the polymer matrix). Preferably, this distribution is homogeneously. Hence, in another preferred embodiment 
of this invention, (a) the guest chromophore is homogeneously distributed within the matrix of the host chromophore, 
or (b) the host chromophore and the guest chromophore both are homogeneously distributed within the polymer matrix. 
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[0035] In the context of this invention, the term "homogeneously" means that the components within the matrix, e. 
g. the guest chromophore, is evenly or uniformly distributed or dispersed throughout the matrix (or host or host/polymer 
matrix), and, preferably in the ideal case are essentially equidistant from each other. According to observations today, 
the more even or uniform the distribution is, the better are the fluorescence properties, because the coexistence of 
s areas having bright and weak fluorescence are reduced as well as areas 

wherein the emission color is closer to that of the host than the guest. Furthermore, a homogeneous or even distribution 
is preferred, because usually the chances for aggregation are decreased. 

[0036] In another preferred embodiment of this invention, the average particle size of the guest chromophores (or 
the host and guest chromophores, if a polymer matrix is applied) are not bigger than a desired diameter, preferably 
10 more than a desired amount of the guest chromophores (or host and guest chromophores, if a polymer matrix is applied) 
are in their molecular state. Most preferably, the guest chromophores (or host and guest chromophores, if a polymer 
matrix is applied) are molecularly dissolved and homogeneously distributed within the matrix of the host chromophore 
(or the polymer matrix). 

[0037] In the context of this invention, the term "dissolved" means that a molecule exists as a free and isolated entity 
15 in a given matrix, preferably in such a way, that it is disengaged from any interactions between molecules of the same 
species, i.e. it is entirely surrounded by matrix molecules. Usually the matrix can be a liquid organic solvent or a solid 
material such as a polymer or another fluorescent material (host), which possesses a different chemical structure. The 
concentration limits for molecules in the dissolved state in general depend strongly on the associative nature between 
the molecule and the matrix medium, and/or the intrinsic cohesive forces that exist between the guest molecules in 
20 question. Correspondingly, it is impossible to define universal ranges for preferred concentrations, and therefore, usu- 
ally must be treated on an ad hoc basis, e.g. by a few simple experiments. 

[0038] Polymers which may be used as polymer matrix may be selected from thermoplastics, polymer blends, ther- 
mosettings and structurally crosslinked polymers. The polymers may be homopolymers, copolymers, blockpolymers, 
graft polymers or random polymers. 

25 [0039] The polymers may be opaque or translucent but preferably transparent. The polymers may be selected for 
example from the group of thermoplastic polymers like polyesters, poly amides, polyimides, polyamide-imides, polya- 
mide esters, polyurethanes, polyureas, polyolefines; polymers from substituted defines like vinylethers, vinylesters, 
vinylalcohols, vinylchloride, vinyldichloride, acetonitrile, acrylic acid, methacrylic acid, esters and amides of acrylic acid 
and methacrylic acid, styrene, chlorostyrene, methylstyrene, styrene sulfonic acid and their esters and amides, vinyl- 

30 carbazole, vinylpyridine, vinylpyrrolidone: polymaleic acid and esters and amides therefrom; polyethers (for example 
from bisphenol-A diglycidyl ether), polysulfones, polyketones, polyphenylsulfides, and polyacetales; and natural poly- 
mers and their derivatives like cellulose and its esters and ethers, and starch or derivatives of starch. 
[0040] Examples of thermosetting resins and structurally crosslinked resins are polyepoxides, unsaturated polyes- 
ters, photocrosslinked resins for example from acrylic acid and/or methacrylic esters and/or amides from polyols and/ 

35 or polyamines, melamine/formaldehyde resins, and phenol/formaldehyde resins; polymers from butadiene, isoprene 
and or chloroprene and copolymers with olefins, which may be crosslinked and of rubbery nature, including latices; as 
well as silicates obtainable through the known sol/gel process. 

[0041] The polymeric compositions of the invention may contain further ingredients to enhance certain features such 
as electrical, physical and mechanical properties, and/or the processability, for example dispersing agents to achieve 
40 a uniform distribution of particles, lubricants, plasticizers, antistatica, solvents, molding agents, antioxidants, light sta- 
bilizers, fillers and reinforcing fillers like glass balls and glass fibers, silicates (e.g. mica, clay, wollastonite), metal and 
semiconductor metal oxides, metal carbonates, metal salts, metals and semiconductor metals, carbon black, as pow- 
der, or carbon fibers, whiskers, metal and semiconductor metal carbides, metal and semiconductor metal nitrides, 
dyes, pigments and others. 

45 [0042] The weight ratio of (host chromophores plus guest chromophores):polymer matrix is dependent on the actual 
practical application, hence there are no well defined preferred ratios, other than the broad range 99:1 to 1:999. In 
certain applications where both color strength and fluorescence are required, then the preferred ratios of the chromo- 
phores to the polymer matrix are 20:80 to 99:1 , preferably 50:50 to 99:1 and more preferably 80:20 to 99:1 . In circum- 
stances where fluorescence is desired but color strength is not required, then the preferred ratio of the chromophores 

so to the polymer matrix are 20:80 to 1 :999, more preferably 1 0:90 to 1 :999 and more preferably 5:95 to 1 :999. 

[0043] The composition according to the invention can be prepared using known processes like co-sublimation, as 
described in JP-A-03 255 190, or new processes that utilize the solubility of the guest chromophores. 
[0044] A further embodiment of the invention is a process for the preparation of the inventive, abovementioned com- 
position, comprising a host chromophore and a guest chromophore and, if desired, a polymer matrix, wherein the 

55 absorption spectrum of the guest chromophore overlaps with the fluorescence emission spectrum of the host chromo- 
phore, characterized in 

(a) selecting the host chromophore from the group consisting of benzo[4,5]imidazo[2,1-a]-isoindol-11-ones, 
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(b) mixing the host chromophore and an effective amount of at least one guest chromophore, and optionally a 
polymer or polymerisable precursor, in the presence of a solvent, and 

c) then precipitating the host and guest chromophores, optionally in the presence the polymer of step (b), or (d) 
precipitating the host and guest chromophores during polymerization of the polymer precursor of step (b). 

[0045] In the context of the invention mixing of the materials can be achieved through dissolution of the components 
in a common solvent and followed by the subsequent evaporation of the solvent; precipitation from a good solvent into 
a poor solvent (vigorous stirring can be applied); freeze-drying; and precipitation during polymerization of polymerizable 
monomers or oligomers, preferably under vigorous stirring. 

[0046] Suitable inert solvents are for example protic-polar and aprotic solvents, which may be used alone or in an 
admixture of at least two solvents. Examples are: water, alcohols (methanol, ethanol, propanol, butanol), ethyleneg- 
lycolmonomethyl- or-monoethylether, ethers (dibutylether, tetrahydrofuran, dioxane, ethyleneglycol dimethylether, eth- 
yleneglycoldiethylether, diethyleneglycoldiethylether, triethyleneglycoldimethylether), halogenated hydrocarbons 
(methylenchloride, chloroform, 1 ,2-dichloroethane, 1 ,1,1-trichlororethane, 1,1,2,2-tetrachloroethane), carboxylic es- 
ters and lactones (acetic acid ethylester, propionic acid methylester, benzoic acid ethylester, 2-methoxyethylacetate, 
Y-butyrolactone, 8-valerolactone, pivalolac tone), carboxylic acid amides and lactames; N,N-dimethylformamide t N,N- 
diethylformamide, N,N-dimethylacetamide, tetramethylurea, hexamethylphosphorous acidtriamide, y-butyrolactame, 
e-caprolactame, N-methylpyrrolidone, N-acetylpyrrolidone, N-methylcaprolactame; sulfoxides (dimethylsulfoxide), sul- 
fones (dimethylsulfone, diethylsulfone, trimethylenesulfone, tetramethylenesulfone), tertiary amines (N-methylpiperi- 
dine, N-methylmorpholine), aliphatic and aromatic hydrocarbons like petroleumether, pentane, hexane, cyclohexane, 
methylcyclohexane, benzene or substituted benzenes (chlorobenzol, o-dichlorobenzene, 1 ,2,4-trichlorobenzene, ni- 
trobenzene, toluene, xylene) and nitriles (acetonitrile, propionitrile, benzenenitrile, phenylacetonitrile), ketones (ace- 
tone, methyl-isobutyl-ketone). 

[0047] The coprecipitation may be carried out in by a number of methods. When the host and guest chromophores 
possess solubilities affording the desired weight range in the final composition, the precipitation may be completed by 
adding the solution to a non-solvent, filtering off then the precipitate and removing the solvent, preferably in drying the 
solid at elevated temperatures and preferably under vacuum. Another possibility is to simply evaporate the solvent 
under vacuum and/or elevated temperatures. 

[0048] In the process of freeze-drying, a steady state of components and solvent in general is generated by freezing 
a solution, wherein the components are in homogeneous distribution. This state is maintained upon removal of the 
solvent by freeze-drying. The furnished materials are usually highly fluorescent and exhibit all the features characteristic 
of host/guest materials. 

[0049] In another preferred embodiment the host and guest chromophores are dissolved in a suitable solvent, and 
then this solution is added to a polymer gel (polymer swollen with a solvent). Usually the host and guest chromophores 
are in turn soaked into the gel. As a rule, removal of the solvent and drying generates a composition according to the 
invention. 

[0050] In another preferred embodiment host and guest chromophores are milled together using a ball mill. Due to 
the high shearing forces usually the guest chromophore particles and/or molecules penetrate into the host chromophore 
matrix, forming a fluorescent composition according to the invention. 

[0051] In another preferred embodiment the host and guest chromophores are mixed, optionally together with a 
polymer, and then melt-mixed at temperatures below the respective decomposition temperatures of the individual com- 
ponents. 

[0052] The compositions on hand can span a broad number of applications. For example, the inventive compositions 
could be rendered very useful as coloring agents in applications such as road markings and traffic signs for night and 
daylight uses, as they exhibit brilliant daylight fluorescence and can also be excited by the UV radiation of motor vehicles 
halogen lamps, thereby providing intense, bright colors during both day and nighttime. Other applications include their 
use as pigments, coloring agents, materials for scintillators, materials for solar energy collectors, materials for light 
emitting electroluminescent devices, materials for generating fluorescent images. Moreover, the choice of guest com- 
pound can lend a lot of flexibility to the desired emission wavelength required of the overall system, therein imparling 
the capability for color-tuning and ease of tailoring of the core system to specific color applications via wavelength 
modulation. It is also possible to produce fluorescent images (high relief structures) by the well known photoresist 
technology. The compositions of the invention may also be used in paints, lacquers and printing inks. 
[0053] The compositions according to the invention may be used in various forms depending upon the end use 
purpose. 

[0054] The compositions according to the invention may be milled to generate a powdery form for industrial appli- 
cations. 

[0055] Another embodiment of the invention is a composition according to the invention in form of a powder, which 
contains particles. The particles may have an average diameter from 1 0 nm to 500 um, more preferably 50 nm to 1 00 
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u,m and most preferably 50 nm to 50 u.m. The powders also include polymer particles containing the host and guest 
chromophores dissolved and uniformly distributed therein, and can be obtained via grinding or emulsion polymerization, 
or both. 

[0056] The particles of the composition of the invention may be encapsulated with polymers by known methods to 
5 generate for example pigments for coloring polymers. 

The compositions according to the invention may be used as a coating to form a layer on support materials, preferably 
via a process of co-sublimation. A further embodiment of the invention is a support material to which on at least partially 
is coated a layer of the composition according to the invention. 

[0057] Suitable support (or carrier) materials may be selected from the group consisting of organic or inorganic 
10 materials like glass, ceramics, minerals, plastics, paper, wood, semiconductors, metals, metal oxides and semicon- 
ductor metal oxides, and metal or semiconductor metalnitrides or -carbides. 

[0058] The thickness of the layer depends on the desired use and usually may be from 0.01 to 1 000 nm, preferably 
0.05 to 500 nm, and especially preferred 0.1 to 1 00 u.m. 

[0059] The coatings may be protected by covering coatings which preferably are transparent. Such coatings are well 
is known, in particular photocrossl inked coatings are useful for this purpose, and are well known in the art. 

[0060] The powders according to the invention may be admixed with polymers. A further embodiment of the invention 
is a composition comprising (a) a polymer substrate, and (b) particles of the composition according to the invention, 
homogeneously distributed therein. 

[0061] The amount of the particles may be for example 0.0001 to 90 weight 0 /©, preferably 0.1 to 90 weight% and 
20 more preferably 1 to 50 weight% of the total composition. 

[0062] The polymer substrate may be selected from thermoplastics, polymer blends, thermosettings and structurally 
crosslinked polymers. The polymers may be homopolymers, copolymers, blockpolymers, graft polymers or random 
polymers. 

[0063] The polymers may be opaque or translucent but preferably transparent. The polymers may be selected for 
25 example from the group of thermoplastic polymers like polyesters, polyamides, potyimides, polyamide-imides, polya- 
mide esters, polyurethanes, polyureas, polyolefines; polymers from substituted defines like vinylethers, vinylesters, 
vinylalcohols, vinylchloride, vinyldichloride, acetonitrile, acrylic acid, methacrylic acid, esters and amides of acrylic acid 
and methacrylic acid, styrene, chlorostyrene, methylstyrene, styrene sulfonic acid and their esters and amides, vinyl- 
carbazole, vinylpyridine, vinylpyrrolidone: polymaleic acid and esters and amides therefrom; polyethers (for example 
30 from bisphenol-A diglycidyl ether), polysufones, polyketones, polyphenylsulfides, and polyacetales; and natural poly- 
mers and their derivatives like cellulose and its esters and ethers, and starch or derivatives of starch. 
[0064] Examples of thermosetting resins and structurally crosslinked resins are polyepoxides, unsaturated polyes- 
ters, photocrosslinked resins for example from acrylic acid and/or methacrylic esters and/or amides from polyols and/ 
or polyamines, melamine/formaldehyde resins, and phenol/formaldehyde resins; polymers from butadiene, isoprene 
35 and or chloroprene and copolymers with olefins, which may be crosslinked and of rubbery nature; as well as silicates 
obtainable for example through the known sol/gel process. 

[0065] The thermoplastic compositions are for example obtainable by known mixing methods like admixing solutions 
of polymers and removing the solvent, injection molding and extrusion molding. Thermosetting and structurally 
crosslinked compositions are obtainable by known methods like press molding, whereby the particles usually are dis- 

^0 persed prior to the polymerization of a precursor composition. 

[0066] The polymeric compositions of the invention may contain further ingredients to enhance certain features such 
as electrical, physical and mechanical properties, and/or the processability, for example dispersing agents to achieve 
a uniform distribution of particles, lubricants, plasticizers, antistatica, solvents, molding agents, antioxidants, light sta- 
bilizers, fillers and reinforcing fillers like glass balls and glass fibbers, silicates (e.g. mica, day, wollastonite), metal and 

45 semiconductor metal oxides, metal carbonates, metal salts, metals and semiconductor metals, carbon black, as pow- 
der, or carbon fibers, whiskers, metal and semiconductor metal carbides, metal and semiconductor metal nitrides, 
dyes, pigments and others. 

[0067] The polymer compositions of the invention me be used in the form of shaped articles. 
[0068] The polymer composition or a polymerisable precursor composition with host/guest particles may contain a 
so solvent to generate coating compositions. Suitable solvents are mentioned before. 

In another aspect of the invention the polymer composition containing particles of the host/guest composition or par- 
ticles from polymers and dissolved host/guest chromophores may be used as coatings on carrier materials, using the 
above mentioned composition. 

[0069] Another embodiment of the invention is a composition comprising (a) a carrier material and (b) at least on 
55 one surface a coating of a composition comprising (a) a polymer substrate, and (b) particles of the composition, or 
particles from polymers and dissolved host/guest chromophores, or both according to the invention, homogeneously 
distributed therein. 

[0070] In another aspect of the invention the composition containing a polymer and soluble host/guest chromophores 
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may be used as coatings on carrier materials, using a solution of said composition. 

[0071] Another embodiment of the invention is a composition comprising (a) a carrier materia! and (b) at least on 
one surface a coating of a composition comprising (a) a polymer matrix, and (b) a polymer and soluble host/guest 
chromophores according to the invention, homogeneously distributed therein. 
5 [0072] Suitable carrier materials may be selected from organic or inorganic materials like glass, ceramics, minerals, 
plastics, paper, wood, textiles, semiconductors, metals, metal oxides and semiconductor metal oxides, and metal or 
semiconductor metal-nitrides or -carbides. 

[0073] The thickness of the coating depends on the desired use and may be from 0.01 to 1 000 urn, preferably 0.05 
to 500 \irr\ t and especially preferred 0.1 to 100 ^m. 
10 [0074] The coatings may be protected by covering coatings which preferably are transparent. Such coatings are well 
known, in particular photocrossl inked coatings are useful for this purpose, and are well known in the art. 
[0075] The coated materials are obtainable by known methods like painting, casting or spincoating, directly or with 
dispersion of the polymeric compositions. 

[0076] It is also possible to use a polymerisable composition containing polymer forming monomers or oligomeric 
15 precursors, in particular crosslinkable olefinically unsaturated monomers are useful in generating such coatings. The 
polymerization may be induced thermally or by actinic radiation or both. It is often preferred to carry-out the polymer- 
isations in the presence of a radical initiator species. The coating compositions are novel and a further embodiment 
of the invention. 

[0077] A further embodiment of the invention is a solvent containing liquid composition, comprising 

20 

(1 ) a soluble polymer, and 

(2) particles of the host and guest chromophore of a composition according to the invention, or dissolved therein 
host and guest chromophores according to the invention. 

25 [0078] These compositions may contain a solvent, such as those mentioned before, and optionally surfactants and 
dispersing agents. The viscosity range of the composition depends on the desired application, and can be readily by 
choice of solvent quantity, polymers binder and fluorescent materials. To further achieve a desired viscosity thickening 
agents may additionally be used. Suitable solvents have been mentioned. 

[0079] The preparation of this composition can be achieved by simply mixing the ingredients together using suitable 
30 mixing equipment. Dispersions are in general stable depending upon the viscosity. Aggregated particles may be re- 
distributed by stirring. 

[0080] In a highly advantageous embodiment of preparing coatings polymerisable compositions can be used, wherein 
at least one surface of a carrier material is coated and subsequently polymerized by heat, radiation or both. Photopo- 
lymerizable mixtures can also be used to generate fluorescent images by known photoresist technology. 

35 [0081] A further embodiment of the invention is a polymerisable composition comprising polymerisable monomers 
or prepolymers in admixture with a composition according to the invention in the form of a powder containing particles, 
or with host and guest chromophores according to the invention, preferably dissolved therein, or both. 
[0082] The composition may be used to generate the polymers or polymer particles according to the invention as 
described before. Preferably the composition contains a solvent, when coatings or images are to be generated. The 

40 afore described embodiments also apply to this composition, inclusive of the preferred embodiments. 

[0083] In a preferred embodiment the composition is based on polymerisable monomers and/or prepolymers con- 
taining a group selected from olefinically unsaturated groups, preferably from -CH=CH 2 and -C(CH 3 )=CH 2 , which can 
be thermally or photo-polymerized. 

[0084] Photopolymerisable monomers and prepolymers are well known in the art and described for example in EP-A- 
45 o 654 711. Preferred photopolymerisable monomers and prepolymers are those based on the esters or amides of 
acrylic acid or methacrylic acid and alcohols, polyols, amines and polyamines. 

[0085] Preferred ethylenically unsaturated photopolymerisable agents are selected from the group of acrylic or meth- 
acrylic acid esters of aliphatic, cycloaliphatic and cycloaliphatic-aliphatic alcohols and diols to tetrols, and amines and 
diamines to tetramines containing especially preferred 2 to 1 2, and particularly preferred 2 to 8 C-atoms. Some exam- 

50 pies of these diols are alkylenediols like ethylenglycol, 1 ,2- or 1 ,3-propanediol, 1 ,2-, 1 ,3- and 1 ,4-butanediol, pentane- 
diol, hexanediol, octanediol, decanediol, dodecanediol, cyclohexanediol, di(hydroxymethyl)-cyclohexane, polyoxy- 
alkylendiols from preferably C 2 -C 6 alkylendiols with preferably 2 to 100 alkylenediol units, more preferably 2 to 50 
alkylenediol units, and most preferably 2 to 20 alkylenediol units, like for example polyethylenediols, polypolypropyl- 
enediols, polybutylenediols and polyethylene /polypropylenediols, further 1,1,1 -trihydroxymethylethane or - propane, 

55 pentaerythritol and dipentaerythritol. Some examples for polyamines are ethylenediamine, 1,3- and 1 ,3-propanedi- 
amine, 1,2-, 1,3- and 1,4-butanediamine, 1 ,6-hexanediamine, diethylenetriamine, triethylenetetramine, cyclohexane- 
diamine, (aminomethyl)cyclohexaneamine, isophorondiamine and di(aminomethyl)cyclohexane. Examples of alcohols 
are linear or branched C t to C 20 alkanols. 
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[0086] The photopolymerisable composition may be particularly suitable for generating coatings and images. 
[0087] A further embodiment of the invention is a composition comprising a carrier material with a high relief image 
of a polymerized photoresist material, which contains a composition according to the invention in the form of a powder 
containing particles, or host and guest chromophores according to the invention, or both, if desired dissolved and/or 

5 homogeneoulsly distributed therein. 

[0088] A further embodiment of the invention is a process for the preparation of fluorescent high relief images on a 
carrier. Preferably, this involves irradiating under a mask or by laser writing, the above coated photopolymerisable 
composition (which preferably has been dried and removed of solvent) on the carrier, developing the irradiated com- 
position and finally removing the non-irradiated parts. 

w [0089] Removal of the non-irradiated parts in general is mostly carried out by treatment with solvent. 

[0090] All highly fluorescent materials described before can broadly be used in optical and electrooptical devices. 
[0091] A further embodiment of the invention is a process for the creation of fluorescent radiation which requires the 
excitation either electrically or by UV or visible radiation, or both, of a fluorescent composition according to the invention. 
[0092] Another embodiment of the invention is the use of the compositions according to the invention as fluorescent 

15 materials. 

[0093] As described before benzo [4,5] imidazo [2,1 -a] isoindol-11-one, 1,2,3,4-tetrachloro-benzo [4,5] imidazo 
[2, 1 -a] isoindol-1 1 -one and some substituted derivatives are known in the art. From our investigations it was found that 
benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones and 1 ,2,3,4-tetrachloro-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones show 
very high light stabilities, as measured by a time dependent exposure testing. Furthermore, it was found that the light 

20 stability of these compounds is reduced by substitution in the 7- and/or 8-positions. 

In the case of 1 ,2,3,4-tetraphenyl-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -one, it exhibits a moderate light stability, which 
suffices for a number of applications. However it was found, that the solid state luminescence is maintained, the light 
stability is greatly improved, and the compounds have a desired solubility, when the benzo [4,5] imidazo [2,1 -a] isoindol- 
11 -one is substituted in the 1-, 2-, 3- and/or 4-positions and in the 7- and/or 8-positions with selected substituents. 

25 [0094] An embodiment of the invention is a compound of the formula V, 



30 



35 




R *> (V), 



40 wherein 

at most three of R 13 , R 14 , R 15 and R 16 are H and at least one of R 13 , R 14 , R 15 and R 16 are a substituent selected from 
the group of to C 18 alkyl, to C 18 alkoxy, C 1 to C 18 alkylthio, to C 12 alkoxy-polyC 2 to C 6 oxyalkylene; unsubstituted 
or with F, CI, Br, -CN, Cj to C 12 alkyl, to C 12 alkoxy, to C 12 alkylthio, or-NR 21 R 22 substituted C 5 to C 8 cycloalkyl, 
C 5 to C 8 cycloalkoxy, C 5 to C 8 cycloalkylthio, C 5 to C^ycloalkyl-C! to C 4 alkyl, C 5 to CQcycloalkyl-C! to C 4 alkoxy, C 5 to 
45 Cgcycloalkyl-^ to C 4 alkylthio, phenyl, phenyloxy, phenylthio, phenyl-^ to C 4 alkyl, phenyl-^ to C 4 alkoxy, phenyl-^ 
to C 4 alkylthio; or 

R 13 and R 14 together, R 15 and R 16 together, orR 13 and R 14 together and R 15 and R 16 together, or R 14 and R 15 together 
are selected from the groups -CH=CR 24 -CR 25 =CH-, 

-N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, 

so -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, -CH=CH-NR 23 -; 

R 17 and R 2 o independently from one another are H or have the meaning of R 18 ; one of R 18 and R 19 are H and the 
other of R 18 and R 19 or both are a substituent selected from the group of to C 18 alkyl, C., to C 18 alkoxy, Cj to 
C 18 alkylthio, C 1 to C 12 alkoxy-poIyC 2 to C 6 -oxyalkylene; unsubstituted or with F, CI, Br, -CN, to C 12 alkyl, to 
C 12 alkoxy, C 1 to C 12 alkylthio, or -NR 21 R 22 substituted C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkoxy, C 5 to C 8 cycloalkylthio, 

55 c 5 to C 8 cycloalkyl-C 1 to C 4 alkyl, C 5 to C^ycloalkyl-C! to C 4 alkoxy, C 5 to CaCycloalkyl-CT to C 4 alkylthio, phenyl, phe- 
nyloxy, phenylthio, phenyl-^ to C 4 alkyl, phenyl-C 1 to C 4 alkoxy, phenyl-^ to C 4 alkylthio, phenyl-C 2 to C 12 alkylidene, 
phenyl-C(O)-, phenyl-NR 23 -C(0)-, phenyl-NR 23 -S(0) 2 -, phenyl-S(O)-, phenyl-S(0) 2 -, phenyl-C0 2 -, phenyl-S(0)-0-, 
phenyl-S0 3 -, phenyl-NR 23 -, or phenyl-CH=CH-; or 
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R 17 and R 18 together, R 19 and R 20 together, or R 17 and R 18 together and R 19 and R 20 together, or R 18 and R 19 together 
are selected from the groups -CH=CR 2 4-CR25=CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, 
-CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, -CH=CH-NR 23 -; 
R 21 and R 22 are independently from one another are to C 20 alkyl, phenyl, C 1 to C 12 alkylpheny(, benzyl or C 1 to 
5 C 12 alkylbenzyl, or R 21 and R 22 together mean tetramethylene, pentamethylene or -CH 2 CH 2 -0-CH 2 CH 2 -; 
R 23 is H to C 4 alkyl or benzyl; and 

R 24 and R 25 are independently from one another H, to C 6 alkyl, to C 6 alkoxy, to C 6 alkylthio, or F, CI or Br. 
[0095] In a preferred embodiment R 13 and R 14 are substituents, and most preferably R 13 , R 14 , R 15 and R 16 are 
substituents. In still another preferred embodiment, R 13 and R 14 , R 15 and R 16 , R 14 and R 15 , or R 13 and R 14 and R 15 
10 and R 16 each together mean -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, 
-CH=CR 24 -N=CH-. 

[0096] In an other preferred embodiment R 17 and R 20 mean H, and R 17 and R 19 or both are substituents. In still 
another preferred embodiment, R 17 and R 18 , R 19 and R 20 , R 18 and R 19 , or R 17 and R 18 and R 19 and R 20 each together 
mean -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N==CH-. 
15 [0097] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is alkyl, it maybe linear alkyl or branched alkyl, and contain preferably 1 to 12 and more preferably 1 to 6 carbon atoms. 
Examples for alkyl have been given before. Preferred alkyls are methyl, ethyl, n- or i-propyl, n-, I- and t-butyl, and the 
isomers of pentyl and hexyl. 

[0098] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
20 is alkoxy, it maybe linear alkoxy or branched alkoxy, and contain preferably 1 to 12 and more preferably 1 to 6 carbon 
atoms. Examples for alkoxy have been given before. Preferred alkoxies are methoxy, ethoxy, n- or i-propoxy, n-, I- and 
t-buoxty, and the isomers of pentoxy and hexoxy. 

[0099] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is alkylthiols, it maybe linear alkylthiol or branched alkylthiol, and contain preferably 1 to 12 and more preferably 1 to 
25 6 carbon atoms. Examples for alkylthio have been given before. Preferred alkylthiols are methylthio, ethylthio, n- or i- 
propylthio, n-, I- and t-butylthio, and the isomers of pentylthio and hexylthio. 

[0100] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is C 1 to C 12 alkoxy-polyC 2 to C 6 oxyalkylene, the alkoxy maybe linear alkoxy or branched alkoxy and contains preferably 
1 to 6 and more preferably 1 to 4 carbon atoms and may be for example methoxy, ethoxy, propoxy and butoxy. The 
30 oxyalkylene group preferably contains 2 to 4 and more preferably 2 or 3 carbon atoms and may be ethylenoxy or 
1 ,2-propylenoxy. The residue may contain 1 to 1 2, preferably 1 to 6, and more preferably 1 to 4 repeating oxyalkylene 
units. 

[0101] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is cycloalkyl, it is preferably cyclopentyl or cyclohexyl. 
35 [0102] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is cycloalkoxy it is preferably cyclopentoxy or cyclohexoxy. 

[0103] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is cycloalkyltho it is preferably cyclopentylthio or cyclohexylthio. 

[0104] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
40 is cycloalkyl-alkyl, the alkyl is preferably ethyl and most preferably methyl, and the cycloalkyl is preferably cyclopentyl 
or cyclohexyl. Preferred examples are cyclopentylmethyl and cyclohexylmethyl. 

[0105] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and is 
cycloalkyl-alkoxy, the alkoxy is preferably ethoxy and most preferably methoxy, and the cycloalkyl is preferably cy- 
clopentyl or cyclohexyl. Preferred examples are cyclopentyl-methoxy and cyclohexylmethoxy. 
45 [0106] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 aswellas R 17 , R 18 , R 19 is cycloalkyl- 
alkylthio, the alkylthio is preferably ethylthio and most preferably methylthio, and the cycloalkyl is preferably cyclopentyl 
or cyclohexyl. Preferred examples are cyclopentyl-methylthio and cyclohexylmethylthio. 

[0107] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is phenylalkyl the alkyl group preferably contains 1 or 2 carbon atoms and mostly preferred is methyl. Especially pre- 
50 ferred is benzyl. 

[0108] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
is phenylalkoxy, the alkoxy group preferably contains 1 or 2 carbon atoms and mostly preferred is methoxy. Especially 
preferred is benzyloxy. 

[0109] In the context of the invention when one or more of R 13 , R 14 , R 15 and R 16 as well as R 17 , R 18 , R 19 and R 20 
55 is phenylalkylthio, the alkylthio group preferably contains 1 or 2 carbon atoms and mostly preferred is methylthio. 
Especially preferred is benzylthio. 

[0110] In the context of the invention when one or more of R 17 , R 18 , R 19 and R 20 is phenyl-C 2 to C 12 -alkylidene, the 
alkylidene may be linear or branched and may contain 2 to 6 and preferably 2 to 4 carbon atoms. Some examples are 
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ethylidene, 1,1- or 2,2-propylidene, and 1,1- or 2,2-butylidene. 

[0111] Preferred substituents are F, CI, C 1 to C 4 alkyl, C 1 to C 4 alkoxy, C 1 to C 4 alkylthio, and -NR^R^, wherein R 21 
and R 2 2 are independently from one another is to C 12 alkyl, phenyl or benzyl. 

[0112] In the context of the invention when R 21 and R 22 are alkyl it may be linear alkyl or branched alkyl and may 
5 contain 1 to 12 and preferably 1 to 6 carbon atoms. 

[0113] In the context of the invention when R 21 and R 22 are alkylphenyl, the alkyl may be linear or branched and 
may contain 1 to 8 and preferably 1 to 6 carbon atoms. 

[0114] In the context of the invention when R 21 and R 22 are alkylbenzyl, the alkyl may be linear or branched and 
may contain 1 to 8 and preferably 1 to 6 carbon atoms. 
10 [0115] R 23 is preferably H, methyl or ethyl. 

[0116] In the context of the invention when R 24 and R 25 are alkyl, alkoxy, alkylthio may be linear or branched and 
may contain 1 to 4 and preferably 1 or 2 carbon atoms. 

[0117] In a preferred embodiment R 13 , R 14 , R 15 and R 16 are preferably to C 4 alkyl, Cj to C 4 alkoxy, phenyl, or 
to C 4 alkylphenyl. Mostly preferred R 13 , R 14 , R 15 and R 16 are all phenyl. 
is [0118] In still a further preferred embodiment R 17 and R 20 are H, and R 18 and R 19 or both are to C 18 alkyl or C, 
to C 18 alkoxy, or R 17 and R 18 , R 19 and R 20 , R 18 and R 19 , or R 17 and R 18 and R 19 and R 20 each together mean 
-CH=CR 24 -CR 25 =CH-, wherein R 24 and R 25 mean independently from one another H, F, CI, C, to C 8 alkyl or Cj to 
C 8 alkoxy. 

[0119] In an especially preferred embodiment the compounds of formula V correspond to formula VI, 

20 



25 



30 




35 wherein 

R 17 and R 20 are H, and R 18 and R 19 or both are to C 18 alkyl or to C 18 alkoxy, or R 18 and R 19 together mean 
-CH=CR 24 -CR 25 =CH-; or R 17 and R 18 together or R 19 and R 20 together, or R 17 and R 18 together and R 19 and R 20 
together mean -CH=CR 24 -CR 25 =CH-, wherein R 24 and R 25 are independently from one another H, F, CI, to C 8 alkyl 
or to C 8 alkoxy. The alkyl is preferably branched in the a- or a,a-position. 
40 [0120] It was also found that 1 ,2,3,4-tetrachloro-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones with a-branched alkyl 
substituents possess a higher light stability than the methyl substituted compounds, and that acyl substituted 1 ,2,3,4-tet- 
rachloro-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones have also a high light stability and a desired solubility. A further 
embodiment of the invention are compounds of the formula Via, 




wherein 
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X, is Ci or Br, 

one of R' 18 and R' 19 or both are independently from one another -COOH, or a- or a,a-branched C 3 to C 20 alkyl or R a -C 
(O)-, wherein R a means to C 20 alkyl; or C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which are 
unsubstituted or substituted with halogen, Cj to C 12 alkyl or Cj to C 12 alkoxy, or 
5 one of R' 1B and R' 19 is a- or a,a-branched C 3 to C 20 alkyl or R a -C(0)-, wherein R a means C 1 to C 20 alkyl; or C 5 to 
C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which are unsubstituted or substituted with halogen, Cj to 
C 12 alkyl or to C 12 alkoxy, and the other of R' 18 and R' 19 is linear C 1 to C 12 alkyl. 

[0121] The branched alkyl is preferably selected from 1 -methyl or 1,1 -dimethyl substituted alk-1-yl. The alkyl pref- 
erably contains 3 to 1 8, more preferably 3 to 12, and most preferably 3 to 8 carbon atoms. X 1 is preferably CI. 
w [0122] R a means preferably C 3 to C 12 alkyl; or cyclopentyl, cyclohexyl, phenyl, benzyl, which are unsubstituted or 
substituted with F, CI, Br, to C 6 alkyl or to C 6 alkoxy. 

[0123] In the context of the invention the linear alkyl contains preferably 1 to 8, more preferably 1 to 6, and most 
preferably 1 to 4 carbon atoms. 

[0124] Compounds of the formulae V, VI and Via can be prepared in analogy to known methods, e.g. described in 
is EP-A 456 609, wherein the preparation method is based on the following equation: 
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35 Usually the two isomers indicated above are obtained which can be separated, if desired, e.g. by column chromatog- 
raphy. In general, it is not necessary for the success of this invention to separate the two structural isomers. 
[0125] Another preferred embodiment of the present invention relates to the use of the inventive compounds V, VI 
and Via as organic emitting materials in and for the preparation of electroluminescence ("EL") devices. Those EL- 
devices are well known in the art and e.g. described in US 5,593,788, WO 94/15441 , and the literature cited therein. 

*o For example one of the common EL devices comprises* two extremely thin layers (< 1 .0 u.m in combined thickness) 
which separate the anode and the cathode. One layer specifically is chosen to inject and transport holes and the other 
specifically chosen to inject and transport electrons and also acting as the organic luminescent zone of the device. 
The extremely thin organic luminescent medium offers reduced resistance, permitting higher current densities for a 
given level of electrical biasing. Since light emission is directly related to current density through the organic luminescent 

45 medium, the thin layers coupled with increased charge injection and transport efficiencies have allowed acceptable 
light emission levels (e.g. brightness levels capable of being visually detected in ambient light) to be achieved with low 
voltages in ranges compatible with integrated circuit drivers, such as transporting layer also acting as the luminescent 
zone of the device. 

[0126] In another preferred embodiment of this invention, the inventive host/guest compositions can be used as 
so organic emitting material in a layer of an EL device as well as for the preparation of such an EL device. Such devices 
are known in principle e.g. from US 5,593,788 and the prior art cited therein, hence, no further details are necessary 
for a skilled person in the art. 

[0127] Hence, electroluminescent devices comprising the inventive compounds or compositions are also part of this 
invention. The preparation of such devices is given in detail e.g. in the above cited US 5,593,788 or WO 94/15441 . 
55 [0128] The fluorescent composition of the present invention emits solid state fluorescence with a greatly enhanced 
emission intensity when compared to the solid-state emission intensity of a powder that contains host units but lacks 
any guest units, or a powder that contains guest units but lacks any host units. 

[0129] The compositions on hand do show the following advantages compared to known compositions: 
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a) a greatly enhanced and intense fluorescence emission is generated, 

b) an intense solid state fluorescence is imparted, wherein the emission wavelengths are in the in the visible region 
of the electromagnetic spectrum, 

c) the composition can be excited using wavelengths in both the UV and visible regions, 
5 d) very good photostabilities and outdoor durabilities can be achieved, 

e) a wide range of emission wavelengths can be achieved through selection of guest mole cules (color tuning), 

f) a high thermal stability can be achieved, 

g) easy preparation for the materials i.e. co-precipitation of the dissolved components is possible. 

w [0130] The following examples demonstrate the invention. 

The designation of the benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones relies on the following formula: 




A) Preparation of benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones, 

25 

Example A1 : 1 ,2,3,4-tetraphenyl-benzo [4,5] imidazo [2,1 -a] isoindol-1 1-one-7(or 8, A'1)-carboxylic acid (A1). 

[0131] A 300 ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 4.58 g (30.1 mmol) 
of 3,4-diaminobenzoic acid, 13.6 g (30.0 mmol) of 1,2,3,4-tetraphenylphthalic anhydride, and 100 ml of glacial acetic 
30 acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 5 hours. The slurry is cooled and the 
yellow solid is isolated by filtration. The solid is washed with water and then with methanol. 10.9 g of yellow solid is 
obtained (64%). 

1 H-NMR (CDCI 3 , TMS) : 6 8.43 (d, J=1 .2 Hz, 1 H, H A9 or H A . 6 ), 8.33 (d, J=0.9 Hz, 1 H, H A9 or H A6 ), 8.05 (dd, J=1 .5, 8.4 
Hz, 1 H, H A7 or H A8 ), 7.96 (dd, J=1 .6, 8.5 Hz, 1 H, H A7 or H A . 8 ), 7.72 (d, J=8.3 Hz, 1 H, H A6 or H A9 ), 7.61 (d, J=8.5 Hz, 
35 1H, H A6 or H A . 9 ), 7.30-7.24 (m, 8H), 7.18-7.15 (m, 2H), 6.92-6.89 (m, 6H) 6.81-6.76 (m, 4H). 

Example A2: 1 ,2,3,4-tetraphenyl-7-(t-butyl)-benzo [4,5] imidazo [2, 1 -a] isoindol-1 1 -one (A2) and 1 ,2,3,4-tetraphenyl- 
8-(t-butyl)-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -one (A' 2 ). 

40 [0132] A 1 00ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 0.99 g (6.01 mmol) 
of 4-(t-butyl)-o-phenylenediamine, 2.73 g (6.03 mmol) of 1,2,3,4-tetraphenylphthalic anhydride, and 15 ml of glacial 
acetic acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 3 hours. The slurry is cooled 
and the yellow solid is isolated by filtration. The solid is washed with water. 2.5 g of yellow solid is obtained (total 71 %; 
42% for A2 and 29% for A'2). Two isomers can be separated by column chromatography using CH2CI2 as eluent. 

45 

A2 (7-position): 

[0133] 1 H-NMR (CDCI3, TMS): 5 7.60 (d, J=1 .3 Hz, 1 H, H 6 ), 7.58 (d, J=8.4 Hz, 1 H, H 9 ), 7.30 (dd, J=8.5, 1 .4 Hz, 1 H, 
H 8 ), 7.30-7.16 (m, 10H), 6.87-6.83 (m, 6H), 6.81-6.76 (m, 4H), 1.29 (s, 9H). 
so i3 C . NMR ( jn CDCI3): 5 160.3 (s, C=0), 156.1 (s, C 4b ), 149.6 (dt, C 5a ), 148.3 (m, C 7 ), 147.9 (t, C 3 ), 145.5 (t, C 2 ), 141.9 
(t, C^orC!), 138.4(m), 138.1 (m), 137.7 (C 4 or C^, 136.1 (m), 135.5(m), 130.9, 130.8, 130.3, 130.1 (s), 129.8, 127.7, 
127.5, 127.1, 127.0, 126.4, 126.3, 123.9 (dm, J 1 =160 Hz, C 8 ), 118.7 (dd, J 1= 160 Hz, C 6 ) f 111.6 (d, J1=170 Hz,C 9 ), 
35.0 (CMe 3 ), 31.6 (CH 3 ). 

55 A'2 (8-position): 

[0134] 1 H-NMR (CDCI3, TMS): 8 7.73 (d, J=1 .6 Hz, 1H, H 9 ), 7.47 (d, J=8.6 Hz, 1H, H 6 ), 7.28-7.22 (m, 9H), 7.20-7.17 
(m, 2H), 6.93-6.89 (m, 6H), 6.82-6.78 (m, 4H), 1 .32 (s, 9H). 
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13 C-NMR (CDCI 3 ) : 8 160.6 (s, C=0), 155.6 (s, C 2 ), 150.3 (m, C 8 ), 147.9 (t, C 3 ), 147.4 (ddd, C 5a ), 145.4 (t, C 2 ), 141.9 
(t), 138.4 (m), 138.0 (m), 137.6 (t), 136.0 (m), 135.6 (m), 130.9, 130.8, 130.4, 130.2 (s), 129.8, 127.7, 127.5, 127.4, 
127.1, 127.0, 126.3, 126.2, 122.4 (dd, J 1 =160 Hz, C 7 ), 121.1 (d, J 1 =160 Hz, C 6 ), 109.3 (ddd, J 1 =160 Hz, C 9 ), 35.2 
(CMe 3 ),31.5(CH 3 ). 

5 

Example A3: 1 ,2,3,4-tetraphenyl-benzo [4,5] imidazo [2,1 -a] isoindol-11-one (A3). 

[0135] A 500ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 8.34 g (73.3 mmol) 
of o-phenylenediamine (95%), 33.0 g (66.3 mmol) of 1 ,2,3,4-tetraphenylphthalic anhydride, and 200 ml of glacial acetic 
10 acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 11 hours. The slurry is cooled and the 
yellow solid is isolated by filtration. The solid is washed with water and then with methanol. 35.1 g of an yellow solid 
is obtained (92%). 

1 H-NMR (CDCI3, TMS) :S 7.66 (d, J=7.6 Hz, 1H), 7.55 (d, J=7.7 Hz, 1H), 7.30-7.15 (m, 12H), 6.93-6.88 (m, 6H), 
6.81-6.76 (m, 4H). 
15 MS : 524 ([M]+). 

Example A4: 1 ,2,3,4-tetraphenyl-7(or 8)-nitro-benzo [4,5] imidazo [2,1 -a] isoindol-11-one (A4, A'4). 

[0136] A 1 00ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 1 .53 g (9.99 mmol) 
20 of 4-nitro-o-phenylenediamine, 4.53 g (1 0.0 mmol) of 1 ,2,3,4-tetraphenylphthalic anhydride, and 25 ml of glacial acetic 
acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 1.33 hours. The slurry is cooled and 
the yellow solid is isolated by filtration. The solid is washed with water and then with methanol. 6.1 g of a pale yellow 
solid is obtained. (1 00%). 

1 H-NMR (CDCI3, TMS): 6 8.57 (d, J=2.2 Hz, 1H, H A9 or H A6 ), 8.48 (d, J=2.1 Hz, 1H, H A9 or H A . 6 ), 8.22 (dd, J=2.1 , 8.8 
25 Hz, 1H, H A7 or H A8 ), 8.13 (dd, 1H, H A7 or H A8 ), 7.75 (d, J=8.8 Hz, 1H, H A6 or H A . g ), 7.65 (d, J=8.9 Hz, 1H, H A6 or 
H A . 9 ), 7.32-7.23 (m, 8H), 7.18-7.15 (m, 2H), 6.95-6.90 (m, 6H), 6.81-6.76 (m, 4H). 
MS: 569 ([M] + ). 

Example A5: 1,2,3,4-tetraphenyl-7(or 8)-methyl-benz6 [4,5] imidazo [2,1 -a] isoindol-11-one (A5, A'5). 

30 

[0137] A 1 00ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 1 .30 g (1 0.64 mmol) 
of 4-methyl-o-phenylenediamine, 4.53 g (10.01 mmol) of 1,2,3,4-tetraphenylphthalic anhydride, and 25 ml of glacial 
acetic acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 5 hours. The slurry is cooled 
and the yellow solid is isolated by filtration. The solid is washed with water and MeOH. 4.16 g of a yellow solid is 
35 obtained (77%). 

1 H-NMR (CDCI3, TMS): 8 7.52 (d, J=8.1 Hz, 1 H, H A6 or H A , 9 ), 7.48 (br s, 1 H, H A9 or H A . 6 ), 
' 4Q 7.42 (d, J=8.2 Hz, 1 H, H A6 or H A , g ), 7.36 (br s, 1H, H A9 or H A . 6 ), 7.27-7.23 (m, 8H), 7.18-7.15 

(m, 2H), 7.06 (br d, 1H, H A7 or H A , 8 ), 6.99 (br d, 1H, H A7 or H A . 8 ), 6.92-6.88 (m, 6H), 6.80-6.75 (m, 4H). 

MS: 538 ([M]+), 537 ([M-H] + ). 

45 

Example A6: 1 ,2,3,4-tetraphenyl-7(or 8)-methoxy-benzo [4,5] imidazo [2,1 -a] isoindol-11-one (A6, A'5). 

[0138] A 100ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 1 .38 g (9.99 mmol) 
of 4-methoxy-o-phenylenediamine, 4.52 g (9.99 mmol) of 1,2,3,4-tetraphenylphthalic anhydride, and 20 ml of glacial 
50 acetic acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 7 hours. The slurry is cooled 
and the yellow solid is isolated by filtration. The solid is washed with water, followed by purification with column chro- 
matography. 3.75 g of yellow solid is obtained (68%). 

1 H-NMR (CDCI3, TMS): 8 7.52 (d, J=8.6 Hz, 1H, H A6 or H A9 ), 7.42 (d, J=8.9 Hz, 1H, H A6 or H A9 ), 7.27-7.23 (m, 8H), 
7.20 (d, J=2.6 Hz, 1H, H A9 or H A6 ), 7.19-7.14 (m, 2H), 7.08 (d, J=2.4 Hz, 1H, H A9 or H A6 ), 6.92-6.88 (m, 6H), 6.85 
55 (dd, 1 H, J=2.4, 8.7 Hz, H A7 or H A<8 ), 6.80-6.74 (m, 1 H, H A7 or H A8 +4H). 
MS: 554 ([M] + ). 
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Example A7: 1,2,3,4-tetraphenyl-6,7-8,9-dibenzo-benzo [4,5] imidazo [2,1 -a] isoindol-11-one (A7). 

[0139] A 100ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 0.84 g (4.03 mmol) 
of 9, 1 0-diaminophenanthrene, 1 .83 g (4.04 mmol) of 1 ,2,3,4-tetraphenylphthalic anhydride, and 1 5 ml of glacial acetic 
5 acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 5 hours. The slurry is cooled and the 
orange solid is isolated by filtration. The solid is washed with water and MeOH, followed by purification with column 
chromatography. 2.01 g of an orange solid is obtained (80%). 

1 H-NMR (CDCI 3 , TMS): 8 9.19 (dd, J=1.5, 8.0 Hz, 1H, H 9 or H 10 ), 8.70 (dd, J=7.8 Hz, 1H, H 9 or H 10 ), 8.64 (m, 1H, H 6 
or H 13 ), 8.32 (m, 1H, H 6 or H 13 ), 7.64-7.59 (m, 4H, H 78 „ 12 ), 7.37-7.28 (m, 8H), 7.25-7.22 (m, 2H), 6.96-6.90 (m, 6H), 
10 6.86-6.79 (m, 4H). 

Example A8: 1 ,2,3,4-tetrachloro-7(or 8)-nitro-benzo [4,5] imidazo [2,1-a] isoindol-11-one (A8, A'8). 

[0140] A 200ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 2.30 g (1 5.0 mmol) 
15 of 4-nitro-o-phenylenediamine, 4.29 g (1 5.0 mmol) of 1 ,2,3,4-tetrachlorophthalic anhydride, and 60 ml of glacial acetic 
acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 2 hours. The slurry is cooled and the 
pale yellow solid is isolated by filtration. The solid is washed with water and MeOH. 5.48 g of a pale yellow solid is 
obtained (91%). 

1 H-NMR (CDCI3, TMS): 5 8.75 (dd, J=1 .7 Hz, 1 H, H A9 or H A . 6 ), 8.74 (dd, J=2.3Hz, 1 H, H A9 or H A . 6 ) f 8.40 (dd, J=2.2, 
20 8.8 Hz, 1 H, H A7 or H A8 ), 8.32 (dd, J=2.3, 8.9 Hz, 1 H, H A7 or H A8 ), 7.97 (dd, J=8.7 Hz, 1 H, H A6 or H A , 9 ), 7.96 (dd, J=9.0 
Hz, 1H,H A6 orH A9 ). 
MS: 403 ([M+2] + ), 401 ([M] + ). 

Example A9: 1,2,3,4-tetrachloro-benzo [4,5] imidazo [2,1-a] isoindol-11-one-7(or 8)-carboxylic acid (A9, A'9). 

[0141] A 11 round-bottom flask equipped with a stirrer and reflux condenser is charged with 15.2 g (100 mmol) of 
3,4-diaminobenzoic acid, 28.6 g ( 100 mmol) of tetrachlorophthalic anhydride, and 450 ml of glacial acetic acid. Under 
nitrogen atmosphere, the mixture is stirred and heated at reflux for 15 hours. The slurry is cooled and the greenish 
yellow solid is isolated by filtration. The solid is washed with water and methanol. 37.0 g of a greenish yellow solid is 
30 obtained (92%). 

MS: 404 ([M+4]+) t 402 ([M+2]+) f 400 ([M]+), 387 QM+4-OH]+) ( 385 ([M+2-OHJ+), 383 ([M-OH]+). 

Example A10: 1 t 2,3,4-tetrachloro-7(or 8)-(t-butyl)-benzo [4,5] imidazo [2,1-a] isoindol-11-one (A10, A'10). 

35 [0142] A 100ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 2.48 g (15.1 mmol) 
of 4-(2'-methyl-2'-propyl)-o-phenylenediamine, 4.30 g (1 5.0 mmol) of tetrachlorophthalic anhydride, and 40 ml of glacial 
acetic acid. Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 3.5 hours. The slurry is cooled 
and the yellow solid is isolated by filtration. The solid is washed with water and methanol. 5.22 g of a yellow solid is 
obtained (84%). 

40 1 H-NMR (CDCI3, TMS): 8 7.82 (dd, J=0.5, 1 .8 Hz, 1 H, H^ or H A - 6 ), 7.73 (dd, J=0.5, 8.6 Hz, 1 H, H A6 or H A9 ), 7.42 (dd, 
J=1 .8, 8.6 Hz, 1 H, H A7 or H A8 ), 1 .40 (s, 9H). 

MS: 416 ([M+4]+), 414 ([M+2]+), 412 ([M]+), 401 ([M+4-CH3J+), 399 ([M+2-CH3J+), 397 «M-cu3]+). 
Example A11: 1,2,3,4-tetrachloro-7(or 8)-benzoyl-benzo [4,5] imidazo [2,1-a] isoindol-11-one (A11, A'11). 

45 

[0143] A 100ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 2.13 g (10.0 mmol) 
of 3,4-diaminobenzophenone, 2.87 g (10.0 mmol) of tetrachlorophthalic anhydride, and 23 ml of glacial acetic acid. 
Under nitrogen atmosphere, the mixture is stirred and heated at reflux for 3.5 hours. The slurry is cooled and the yellow 
solid is isolated by filtration. The solid is washed with water and methanol, followed by dissolving in hot CHCI 3 with a 
50 soxhlet extractor to remove insoluble impurities. After condensation, 3.36 g of a yellow solid is obtained (72%). 

1 H-NMR (CDCI3, TMS): 8 8.28 (dd, 1 H, H A9 or H A . 6 ), 7.93 (dd, J=0.7, 8.5 Hz, 1 H, H A6 or H A - g ), 7.87-7.82 (m, 3H, H A7 
or H A . 8 , and H2\ 6'), 7.64 (tt. J=1 .2, 7.5 Hz, 1 H, H 3 . 5 -), 7.52 (t, J=7.6 Hz. 2H, H 4 .). 

MS: 464 ((M+4]+), 462 ([M+2J+), 460 ([M]+). 387 ([M+4-C 6 H 5 ]+), 385 ([M+2-C 6 H 5 ]+), 383 ([M-C 6 H 5 ]+), 359 
([M+4-C 6 H 5 CO] + ), 357 ([M+2-C 6 H 4 CO] + ), 355 ([M-C 6 H 5 CO] + ). 

55 

Example A12: 1,2,3,4-tetrachloro-benzo [4,5] imidazo [2,1-a] isoindol-11-one (A12). 

[0144] Compound A12 is prepared according to the procedure described in EP-A-0 456 609. 
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B) Preparation of guest chromophores 
Example B1: N.N'-dibenzyl-quinacridone (B1). 

5 [0145] A 500ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 3.1 3g (1 0.0 mmol) 
of quinacridone (hereinafter referred to QA), 17.11 g (100 mmol) of benzyl bromide, 138.21 g (1 .00 mol) of K 2 C0 3 and 
200 ml of dimethylformamide (DMF). Under a nitrogen atmosphere, the mixture is stirred and heated at reflux for 7.5 
hours. The slurry is cooled and the orange solid is isolated by filtration. The solid is washed with water, acetone and 
ethanol. There yields 4.34 g of an orange solid (88%). 

w 1H-NMR (DMSO-d 6 , Dimethylsulfoxide(DMSO)) : S 8.56 (s, 2H, H^, 8.35 (dd, J=7.9 Hz, 2H, H 5 ), 7.79 (dt, J=8.2 Hz, 
2H, H 4 ), 7.67(d, J=8.6 Hz, 2H, H 2 ), 7.37 (t, 4H, H 3 ), 7.33 (t, 2H, H 6 ), 7.31 (t, 2H, H 7 ), 7.27 (d, 4H, H 8 ), 5.29 (s, 4H, H 9 ). 

Example B2: N,N'-dibenzyl-diphenyl-diketopyrrolopyrrol 

is [0146] A 100ml round-bottom flask equipped with a stirrer and reflux condenser is charged with 1 .47 g (5.1 mmol) 
of diphenyl-diketopyrrolopyrrole (hereinafter referred to DPP), 3.44 g (20.1 mmol) of benzyl bromide, 1.38 g (10.0 
mmol) of K 2 C0 3 and 50 ml of DMF. Under nitrogen atmosphere, the mixture is stirred and heated at 100°C for 42.5 
hours. The slurry is cooled and the orange solid is isolated by filtration. The solid is washed with water and MeOH, 
followed by dissolving in hot CHCI 3 . This CHCI 3 solution is applied to silica gel column using CH 2 CI 2 as eluent. After 

20 condensation, 1 .21 g of an orange solid is obtained (51 %). 

1 H-NMR (CDCI 3 , TMS): 8 7.75 (d, J=7.1 Hz, 4H, H^, 7.49-7.43 (m, 6H, H 2 and H 3 ), 7.30 (t, J=7.4 Hz 4H H 5 ) 7.24 (t, 
J=7.3 Hz, 2H, H 6 ), 7.19 (d, J=7.4 Hz, 4H, H 4 ), 4.99 (s, 4H, H 7 ). 
MS: 468 ([M]+). 

25 C) Preparation of fluorescent compositions 

Example C1 : 

[0147] 1.0x1 0 -4 mol (0.0557 g) of A1 as a host compound and various amounts of Rhodamine 1 9 (Kodak Laboratory 
30 Chemicals) as a guest compound (B3) or Rhodamine 6G (Kodak Laboratory Chemicals) as a guest compound (B4) 
are dissolved in 20 ml of 1 ,2-dichloroethane and mixed. The solvent is then evaporated using a rotary evaporator 
(RE47, Yamato Scientific Co., LTD.) to obtain fluorescent powders including A1 and B3 or B4 of various concentrations. 
[0148] Photoluminescence spectra of the fluorescent powders are measured using a fluorescence spectrophotom- 
eter in standard reflection mode (F-4500, HITACHI Co., LTD.) with a solid sample holder by exciting the host compound 
35 at absorption band thereof with monochromic light (X max =360 nm). The results are listed in Table 1 . 



Table 1: 



45 



Fluorescent properties of fluorescent powders 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 


(mol %) 


Peak wavelength (nm) 


Peak intensity 


A1 


none 


0 


512 


545 


A1 


B3 


0.1 


571 


987 


A1 


B3 


0.2 


573 


1040 


A1 


B3 


0.5 


580 


869 


A1 


B4 


0.2 


579 


968 



Example C2: 

50 

[0149] 1 .0 x 1 0' 4 mol (0.0557 g) of A1 and various amounts of B1 are dissolved in 20 ml of 1 ,2-dichloroethane and 
mixed. The solvent is then sublimed by freeze-drying with a freeze-dryer (FD81 . Tokyo Rikakikai Co., LTD.) to obtain 
fluorescent powders including A1 and B1 of various concentrations. Photoluminescence spectra of the fluorescent 
powders are measured in the same manner as in Example C1. The results are listed in Table 2. 

55 
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Table 2: 



w 



Fluorescent properties of fluorescent powders including A1 and B1 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 


(mol %) 


Peak wavelength ( nm) 


Peak intensity 


A1 


none 


0 


510 


570 


A1 


B1 


0.1 


563 


687 


A1 


B1 


0.2 


565 


1014 


A1 


B1 


.0.5 


564 


964 



Example C3: 

is [0150] 3.0 x 10 -4 mol (0.1706 g) of A2 or A'2 as a host compound and various amounts of B1 or B2 as a guest 
compound are dissolved in 20 ml of 1 -methyl-2-pyrrolidone and mixed. The solution is then poured into 400 ml of water 
which is vigorously stirred with a homogenizer (ULTRA-TURRAX T25. IKA-Labortechnik). A precipitate is filtered and 
dried in vacuo at 60°C to obtain fluorescent powders including A2 or A3 and B1 or B2 of various concentrations. 
Photoluminescence spectra of the fluorescent powders are measured in the same manner as in Example C1. The 

20 results are listed in Tables 3 and 4. 



Table 3. 
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Fluorescent properties of fluorescent powders including A2 and B1 or B2 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 


(mol %) 


Peak wavelength ( nm) 


Peak intensity 


A2 


none 


0 


526 


197 


A2 


B1 


0.2 


523 


1155 


A2 


B1 


0.5 


524 


2005 


A2 


B1 


1.0 


526 


2555 


A2 


B1 


2.0 


528 


2876 


A2 


B1 


5.0 


529 


1579 


A2 


B2 


1.0 


534 


2054 


A2 


B2 


2.0 


537 


2324 


A2 


B2 


5.0 


542 


2160 



Table 4: 



Fluorescent properties of fluorescent powders including A'2 and B1 of 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 


(mol %) 


Peak wavelength (nm) 


Peak intensity 


A'2 


none 


0 


522 


552 


A'2 


B1 


1.0 


524 


2854 


A'2 


B1 


2.0 


525 


3942- 


A'2 


B1 


5.0 


529 


2227 



50 

Example C4: 

[0151] Carefully measured amounts of A1 as a host compound, B1 as a guest compound and an acrylic polymer 
(PMMA; polymethylmethacrylate, Aldrich Chemical Co. Inc.) are dissolved in CHCI 3 /methanol (95/5 vol.%) (Wako 
55 Chemical Co. Ltd.), to yield a clear, homogeneous solution (5wt% concentration). The mixture is then cast onto a glass 
substrate using a wire bar (KCC rod No. 8, RK Print-Coat Instruments) and the solvent removed. At this point the 
polymer film has the visual color and spectroscopic features typical of the precursor. Photoluminescence spectra of 
the fluorescent films are measured in the same manner as in Example C1 . The results are listed in Table 5. 
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Table 5: 



Fluorescent properties of the polymer films 


Ai 


B1 


PMMA 


Photoluminescence spectrum 


(wt%) 


(wt %) 


(wt%) 


Peak wavelength (nm) 


Peak intensity 


5 


0 


95 


501 


401 


5 


0.05 


95 


545 


561 


5 


0.1 


95 


548 


564 


5 


0.2 


95 


552 


586 


5 


0.3 


95 


555 


788 


10 


0 


90 


501 


440 


10 


0.05 


90 


546 


593 


10 


0.1 


90 


551 


819 


10 


0.2 


90 


553 


811 


10 


0.3 


90 


559 


896 


30 


0 


70 


501 


461 


30 


0.05 


70 


551 


621 


30 


0.1 


70 


552 


781 


30 


0.2 


70 


556 


734 


30 


0.3 


70 


558 


799 



25 Example C5: 

[0152] 0.1g of the fluorescent powder of Example C3, which includes A2 as host and B2 as guest, is dispersed in 
1 .0 g of a functional acrylate monomer [KAYAR AD D310 (Nippon Kayaku Co.)] usingahomogenizer (ULTRA-TURRAX 
T25. IKA-Labortechnik). 5.0g of a 10wt% of polyvinyalcohol (PVA-117, Kurare) aqueous solution is added over the 

30 period of about 1 0 minutes to the vigorously stirred dispersion to give an uniform suspension, and recrystallized K 2 S 2 0 8 
as initiator is added at room temperature. The reaction mixture is removed of oxygen by bubbling with N 2 gas for 
approximately 30 minutes, then placed in a temperature controlled water bath at 80°C for 1 0 hours. Highly cross-linked 
polymer particles containing fluorescent powder are obtained and isolated by filtration. The particles are then washed 
oftentimes with water and methanol. Drying is performed in a vacuum oven at 60 °C overnight. Yield 34.4%. Photolu- 

35 minescence spectra of the fluorescent polymer particles are measured in the same manner as described in Example 
C1 . The results are listed in Table 6. 



Table 6: 



Fluorescent properties of fluorescent polymer powders. 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 






(mol %) 


Peak wavelength ( nm) 


Peak intensity 


A2 


none 


0 


525 


370 


A2 


B2 


5.0 


538 


1520 



[0153] Example C6: 0.1 g of A2 as host, none or 0.002g of B2 as guest and 1 .0 g of a functional acrylate monomer 
(KAYARAD D310) are dissolved in 10 ml of 1-methyl-2-pyrrolidone. The solution is then poured dropwise into 200ml 
of 2wt% of polyvinyalcohol (PVA-1 1 7, Kurare) aqueous solution which is vigorously stirred with a homogenizer. A yellow 

so precipitate with green fluorescence is immediately generated, to which the recrystallized initiator K 2 S 2 0 8 is added. The 
reaction mixture is removed of oxygen by bubbling through N 2 gas for approximately 30 minutes, and placed in a 
temperature controlled water bath at 80°C for 1 0 hours. Highly crosslinked polymer particles are obtained and isolated 
by filtration. The particles are then washed oftentimes with water and methanol. Drying is performed in a vacuum oven 
at 60 °C overnight. Yield 42.5%. Photoluminescence spectra of the fluorescent polymer particles are measured in the 

55 same manner as described in Example C1 . The results are listed in Table 7. 
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Table 7: 



Fluorescent properties of fluorescent polymer powders. 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 






(wt %) 


Peak wavelength ( nm) 


Peak intensity 


A2 


none 


0 


524 


410 


A2 


B2 


2.0 


531 


1790 



10 

[0154] Example C7: To an all glass reaction flask fitted with a rubber seal, magnetic stirrer, and maintained under a 
nitrogen atmosphere, 30ml of degassed water is charged and heated to 60 °C. Maintaining the reaction temperature 
of 60 °C, a degassed slurry of 2.08g (20 wt%) A12, 5.1 2g (49 wt%) ethylene glycol dimethacrylate, 3.1 g (30 wt%) 
methyl methacrylate, none or 0.1 03g (1 wt%) Lumogen F Orange (BASF), 0.1 6g 2,2'- Azobis(isobutyronitrile) and 10 

15 ml chloroform are added in a single addition. The vigorously stirred reaction is allowed to proceed for 6 hours, and 
then the reaction mixture is filtered. The precipitate consists of bright orange particles, that are non-uniform in shape 
and size. These particles are washed with water several times and dried at the water aspirator. Final drying is performed 
in a vacuum oven at 60 °C overnight. Yield 90%. The polymer powder thus obtained is ground into a fine powder, via 
a standard laboratory mortar and pestle. Photoluminescence spectra of the fluorescent polymer powders are measured 

20 in the same manner as described in Example C1 . The results are listed in Table 8. 



Table 8: 



Fluorescent properties of fluorescent polymer powders. 


Host 


Guest 


Guest concentration 


Photoluminescence spectrum 


(wt %) 


Peak wavelength ( nm) 


Peak intensity 


A12 


none 


0 


511 


242 


A12 


Lumogen F 


1.0 


584 


680 




Orange 









Example C8: Light stability of 1 ,2,3,4-tetraphenyl-benzo [4,5] imidazo [2,1 -a] isoindol-11-ones. 

[0155] 1 ,2,3,4-tetraphenyl-7(or 8)-methoxy-benzo [4,5] imidazo [2,1 -a] isoindol-11-one and various derivatives are 
35 charged in the sample holder used in Example C1. The samples are exposed to light with a Xenon lamp weather- 
ometer (WEL-15X-HC-B.Ec, Suga Test instruments Co.) for 100 hours under the following conditions: 

light intensity: 0.35 W/cm 2 at 340 nm, 
temperature: 63°C at black panel, 
40 humidity: 50%. 

[0156] The intensity of the photoluminescence is measured prior to light exposure and the intensity loss in percent 
is measured after 100 hours of light exposure as described in example C1, comparing the peak heights. The results 
are summarized in table 9. 

45 

Table 9: 



Light stability of stability of 1 ,2,3,4-tetraphenyl-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -ones. 


Compound 


X max ( nm ) 


Intensity prior to 


Intensity after 


Loss (%) 


exposure 


exposure 


A3 


505 


1211 


759 


37 


A2 


517 


810 


751 


7 


A*2 


505 


2033 


1595 


22 


A5 


533 


488 


390 


20 


A6 


556 


45 


45 


<1 


A7 


598 


159 


152 


4 
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Example C9: Light stability of 1 ,2,3,4-tetrachloro-7-methyl-benzo [4,5] imidazo [2,1-a] isoindol-11-one and other 
derivatives. 

[0157] The procedure of example C8 is repeated but this time using 1 ,2,3,4-tetrachloro-7-methylbenzo [4,5] imidazo 
[2,1-a] isoindol-11-one (A") as comparison with 1,2,3,4-tetrachloro-7-t-butyl-benzo [4,5] imidazo [2,1-a] isoindol-1 1 -one 
(A1 0) and 1 ,2,3,4-tetrachloro-7-benzoyl-benzo [4,5] imidazo [2,1 -a] isoindol-1 1 -one (A1 1 ). The results are summarized 
in table 10. 



Table 10: 



10 



15 



Compound 


*max( nm ) 


Intensity prior to exposure 


Intensity after exposure 


Loss (%) 


A" 


534 


170 


142 


17 


A10 


546 


156 


136 


11 


A11 


524 


273 


247 


10 



Claims 

1 . A composition comprising (a) an effective amount of a guest chromophore embedded in a matrix of a host chromo- 
20 phore, or (b) a host chromophore and an effective amount of a guest chromophore both embedded in a polymer 

matrix, wherein the absorption spectrum of the guest chromophore overlaps with the fluorescence emission spec- 
trum of the host chromophore, wherein overlap means "spectral overlap" defined by the following integral 



25 



S = J 0 + ~Mv) 'a(v) dv 



30 



wherein f f (v) is normalized, so that / 0 +o ° f f (v) dv is equal to fluorescence quantum yield of the host, and where v 
is the wave number, f F the fluorescence spectrum of the host measured in quanta, and f A the spectral distribution 
of the molar extinction coefficient of the quest; and wherein the host chromophore is selected from the group 
consisting of benzo [4,5] imidazo [2,1-a] isoindol-1 1 -ones of formula 



35 



40 




(V), 



45 



50 



55 



wherein at most three of R 13 , R 14 , R 15 and R 16 are H and at least one of R 13 , R 14 , R 15 and R 16 are a substituent 
selected from the group of C 1 to C 18 alkyl, to C 18 alkoxy, C, to C 18 alkylthio, C 1 to C 12 alkoxy-polyC 2 to 
C 6 oxyalkylene; unsubstituted or with F, CI, Br, -CN,^ toC 12 alkyl, toC 12 alkoxy, C 1 to C 12 alkylthio, or-NR^R^ 
substituted or selected from C 5 to C 8 acloalkyl, C 5 to C 8 cycloalkoxy, C 5 to C 8 cycloalkylthio, C 5 to CsCycloalkyl-C! 
to C 4 alkyl, C 5 to C 8 cycloalkyl-C 1 to C 4 alkoxy, C 5 to C 8 cycloalkyl-C 1 to C 4 alkylthio, phenyl, phenyloxy, phenylthio, 
phenyl-C 1 to C 4 alkyl, phenyl-^ to C 4 alkoxy, phenyl-^ to C 4 alkylthio; or R 13 and R 14 together, R 15 and R 16 to- 
gether, or R 13 and R 14 together and R 15 and R 16 together, or R 14 and R 15 together are selected from the groups 
-CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, 
-N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, ~CH=CH-NR 23 -; R 17 and R 20 independently from 
one another are H or have the meaning of R 18 ; one of R 18 and R 19 are H and the other of R 18 and R 19 or both are 
a substituent selected from the group of to C 18 alkyl, C 1 to C 18 alkoxy, to C 18 alkylthio, to C 12 alkoxy-polyC 2 
to C 6 oxyalkylene; unsubstituted or with F, CI, Br, -CN, C-, to C 12 alkyl, C 1 to C 12 alkoxy, C 1 to C 12 alkylthio, or 
-NR 21 R 22 substituted C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkoxy, C 5 to C 8 cyclo-alkylthio, C 5 to C^ycloalkyl-C! to 
C 4 alkyl, C 5 to C^ycloalkyl-Ci to C 4 alkoxy, C 5 to CQcycloalkyl-C! to C 4 alkylthio, phenyl, phenyloxy, phenylthio, 
phenyl-^ to C 4 alkyl, phenyl-C 1 to C 4 alkoxy, phenyl-^ to C 4 alkylthio, phenyl-C 2 to C 12 alkylidene, phenyl-C(O)-, 
phenyl-NR 23 -C(0)-, phenyl-NR 23 -S(0) 2 - t phenyl-S(O)-, phenyl-S(0) 2 -, phenyl-C0 2 -, phenyl-S(0)-0-, phe- 
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nyl-S0 3 -, phenyl-NR 23 -, or pheny1-CH=CH-; or R 17 and R 18 together, R 19 and R 20 together, or R 17 and R 18 together 
and R 19 and R 20 together, or R 18 and R 19 together are selected from the groups -CH=CR 24 -CR 25 =CH-, 
-N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH:, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, 
-N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, -CH=CH-NR 23 -; R 21 and R 22 are independently from one another are 
C 1 toC 20 alkyl, phenyl, toC 12 alkylphenyl, benzyl orC^ toC 12 alkylbenzyl, or R 21 and R 22 together mean tetram- 
ethylene, pentamethvlene or -CH 2 CH 2 -0-CH 2 CH 2 -; R 23 is H to C 4 alkyl or benzyl; and R 24 and R 25 are inde- 
pendently from one another H, Cj to C 6 alkyl, C 1 to C 6 alkoxy, to C 6 alkylthio, or F, CI or Br, or of formula 




(Via), 

wherein 
is CI or Br, 

one of R' 18 and R' 19 or both are independently from one another -COOH, or a- or a,a-branched C 3 to C 20 alkyl or 
R a -C(0)-, wherein R a means C-, to C 20 alkyl; or C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which 
are unsubstituted or substituted with halogen, C-j to C 12 alkyl or C-, to C 12 alkoxy, or 

one of R' 18 and R' 19 is a- or a,a-branched C 3 to C 20 alkyl or R a -C(0)-, wherein R a means C-, to C 20 alkyl; or C 5 to 
C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which are unsubstituted or substituted with halogen, C-, to 
C 12 alkyl or C n to C 12 alkoxy, and the other of R' 18 and R' 19 is linear to C 12 alkyl, wherein the guest chromophore 
is luminescent in the molecular state and is selected from the group consisting of Quinacridones, perylenes, peri- 
nones, diketo- and dithioketopyrrolopyrroles, rhodamines, coumarins, xanthens, oxazines, oxazoles, cyanines, 
phthalocyanines, porphyrines, styryl dyes, metal complexes and mixtures thereof. 

A composition according to claim 1 , characterized in that (a) the guest chromophore is homogeneously distributed 
within the matrix of the host chromophore, or (b) the host chromophore and the guest chromophore both are 
homogeneously distributed within the polymer matrix. 

A process for the preparation of a composition according to claims 1 or 2 , comprising 

a host chromophore and a guest chromophore and, if desired, a polymer matrix, wherein the absorption spectrum 
of the guest chromophore overlaps with the fluorescence emission spectrum of the host chromophore, charac- 
terized in 

(a) selecting the host chromophore from the group consisting of benzo[4,5]imidazo[2,1 -a]-isoindol-1 1 -ones of 
formula V or Via , 

(b) mixing the host chromophore and an effective amount of at least one guest chromophore, and optionally 
a polymer or polymerisable precursor, in the presence of a solvent, and 

(c) then precipitating the host and guest chromophores, optionally in the presence the polymer of step (b), or 

(d) precipitating the host and guest chromophores during polymerization of the polymer precursor of step (b). 

A polymerisable composition comprising polymerisable monomers or prepolymers in admixture with a composition 
of claim 1 in the form of a powder containing particles, or with host and guest chromophores according to claim 
1 , preferably dissolved therein, or both. 

A composition comprising a carrier material with a high relief image of a polymerized photoresist material, which 
contains a composition of claim 1 in the form of a powder containing particles, or host and guest chromophores 
according to claim 1 , or both, if desired dissolved and/or homogeneously distributed therein. 

A process for the preparation of fluorescent high relief images on a carrier, characterized in irradiating under a 
mask or by laser writing, the coated photopolymerisable composition according to claim 4 , preferably dried and 
removed of solvent, on the carrier, developing the irradiated composition and finally removing the non-irradiated 
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parts. 

Use of the compositions according to claims^ or 2 or manufactured according to claim 3 as fluorescent materials. 
A compound of the formula V, 




wherein 

at most three of R 13 , R 14 , R 15 and R 16 are H and at least one of R 13 , R 14 , R 15 and R 16 are a substituent selected 
from the group of C A to C 18 alkyl, Cj to C 18 alkoxy, C 1 to C 18 alkylthio, C 1 to C 12 alkoxy-polyC 2 to C 6 oxyalkyIene; 
unsubstituted or with F, CI, Br, -CN, Cj to C 12 alkyl, C 1 to C 12 alkoxy, to C 12 alkylthio, or -NR 21 R 22 substituted C 5 
to C 8 cycloalkyl, C 5 to C 8 cycloalkoxy, C 5 to C 8 cycloalkylthio, C 5 to C^ycloalkyl-C! to C 4 alkyl, C 5 to C 8 cycloalkyl-C 1 
to C 4 alkoxy, C 5 to C 8 cycloalkyl-C 1 to C 4 alkylthio, phenyl, phenyloxy, phenylthio, phenyl-^ to C 4 alkyl, phenyl-C T 
to C 4 alkoxy, phenyl-^ to C 4 alkylthio; or 

R 13 and R 14 together, R 15 and R 16 together, or R 13 and R 14 together and R 15 and R 18 together, or R 14 and R 15 
together are selected from the groups -CH=CR 24 -CR 25 =CH-, 

-N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, 
-N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, -CH=CH-NR 23 -; 

R 17 and R 20 independently from one another are H or have the meaning of R 18 ; one of R 18 and R 19 are H and the 
other of R 18 and R 19 or both are a substituent selected from the group of to C 18 alkyl, to C 18 alkoxy, to 
C 18 alkylthio, to C 12 alkoxy-polyC 2 to C 6 oxyalkylene; unsubstituted or with F, CI, Br, -CN, G, to C 12 alkyl, C 1 to 
C 12 alkoxy, to C 12 alkylthio, or -NR 21 R 22 substituted C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkoxy, C 5 to 
C 8 cycloalkylthio, C 5 to C 8 cycloalkyl-C 1 to C 4 alkyl, C 5 to C 8 cycloalkyl-C 1 to C 4 alkoxy, C 5 to C 8 cycloalkyl-C 1 to 
C 4 alkylthio, phenyl, phenyloxy, phenylthio, phenyl-^ to C 4 alkyl, phenyl-^ to C 4 alkoxy, phenyl-C 1 to C 4 alkylthio, 
phenyl-C 2 to C 12 alkylidene, phenyl-C(O)-, phenyl-NR 23 -C(0)-, phenyl-NR 23 -S(0) r , phenyl-S(O)-, phenyl-S(0) 2 -, 
phenyl-C0 2 -, phenyl-S(0)-0-, phenyl-S0 3 -, phenyl-NR 23 -, or phenyl-CH=CH-; or 

R 17 and R 18 together, R 19 and R 20 together, or R 17 and R 18 together and R 19 and R 20 together, or R 18 and R 19 
together are selected from the groups -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH- f -CH=CR 24 -CR 25 =N-, 
-CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, 
-CH=CH-NR 23 -; 

R 21 and R 22 are independently from one another are C 1 to C 20 alkyl, phenyl, C 1 to C 12 alkylphenyl, benzyl or to 
C 12 alkylbenzyl, or R 21 and R 22 together mean tetramethylene, pentamethylene or -CH 2 CH 2 -0-CH 2 CH 2 -; 
R 23 is H C 1 to C 4 alkyl or benzyl; and 

R 24 and R 25 are independently from one another H, C 1 to C 6 alkyl, C 1 to C 6 alkoxy, C 1 to C 6 alkylthio, or F, CI or Br. 
A compound according to claim 8, characterized in that it corresponds to formula VI, 
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wherein 

R 17 and R 20 are H, and R 18 and R 19 or both are C 1 to C 18 alkyl or C 1 to C 18 alkoxy, or R 18 and R 19 together mean 
-CH=CR 24 -CR 2 5=CH-; or R 17 and R 18 together or R 19 and R 20 together, or R 17 and R 18 together and R 19 and R 20 
together mean -CH=CR 24 -CR 25 =CH- t wherein R 24 and R 25 are independently from one another H, F, CI, C 1 to 
C 8 alkyl or to C 8 alkoxy. 

10. A compound of the formula Via, 




(Via), 

20 wherein 

X 1 is CI or Br, 

one of R' 18 and R' 19 or both are independently from one another -COOH, or a- or a,a-branched C 3 to C 20 alkyl or 
R a -C (°h wherein R a means Cj to C 20 alkyl; or C 5 to C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which 
are unsubstituted or substituted with halogen, to C 12 alkyl or C-, to C 12 alkoxy, or 
25 one of R' 18 and R' 19 is a- or a,a-branched C 3 to C 20 alkyl or R a -C(0)-, wherein R a means to C 20 alkyl; or C 5 to 

C 8 cycloalkyl, C 5 to C 8 cycloalkyl-CH 2 -, phenyl, benzyl, which are unsubstituted or substituted with halogen, C 1 to 
C 12 alkyl or C 1 to C 12 alkoxy, and the other of R' 18 and R' 19 is linear to C 12 alkyl. 

11. Use of the compounds V, VI and Via according to claims 8 to 10 and the compositions according to claims 1 or 2 
30 as organic emitting materials in and for the preparation of electroluminescence ("EL") devices. 

12. Electroluminescence device comprising the compounds V, VI and Via according to claims 8 to 10 or the compo- 
sitions according to claims 1 or 2 as organic emitting materials. 



Patentanspruche 



1. Zusammensetzung, umfassend (a) eine wirksame Menge eines Gast-Chromophors der in eine Matrix eines 
Wirts-Chromophors eingebettet ist, Oder (b) eines Wirts-Chromophors und einer wirksamen Menge eines 
^0 Gast-Chromophors, die beide in einer Polymermatrix eingebettet sind, worin das Absorptionsspektrum des 

Gast-Chromophors mit dem Fluoreszenz-Emissionsspektrum des Wirts-Chromophors uberlappt, worin Uberlap- 
pen "spektrales Uberlappen" bedeutet, das definiert ist durch das folgende Integral 



S=y~f- F (v)f A (v)dv 



worin f F (v) derart normalisiert ist, dass J 0 + ~ f f (v) dv der Fluoreszenz-Quantenausbeute des Wirts entspricht und 
worin v die Wellenzahl ist, f F das in Quanten gemessene Fluoreszenzspektrum des Wirts bedeutet und f A die 
spektrale Verteilung des molaren Extinktionskoeffizienten des Gasts ist; und worin der Wirts-Chromophor ausge- 
50 wahlt ist aus der Gruppe, bestehend aus Benzo-[4,5]-imidazo-[2,1 -a]-isoindol-1 1 -onen der Formel 
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worin hochstens drei von R 13 , R 14 , R 15 und R 16 fur H stehen und zumindest eines von R 13 , R 14> R 15 und R 16 ein 
Substituent sind, ausgewahlt aus der Gruppe von C r bis C 18 -Alkyl, C r bis C 18 -Alkoxy, C r bis C 18 -Alkylthio, C r 
bis C 12 -Alkoxypoly-C 2 - bis-C 6 -oxyalkylen; unsubstituiertem oder mit F, CI, Br, -CN, C r bis C 12 -Alkyl, C r bis C 12 - 
15 Alkoxy, C r bis C 12 -Alkylthio, oder -NR 21 R 22 substituiertem, oder ausgewahlt unter C 5 - bis C 8 -Cycloalkyl, C 5 - bis 

C 8 -Cycloalkoxy, C 5 - bis C 8 -Cycloalkylthio, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 -alkyl, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 - 
alkoxy, C 5 - bis Ce-Cycloalkyl-C!- bis C 4 -alkylthio, Phenyl, Phenyloxy, Phenylthio, Phenyl-C r bis C 4 -alkyl, Phe- 
nyl-^- bis C 4 -alkoxy, Phenyl-C^is C 4 -alkylthio; oder 

R 13 und R 14 gemeinsam, R 15 und R 16 gemeinsam, oder R 13 und R 14 gemeinsam und R 15 und R 16 gemeinsam, 
20 oder R 14 und R 15 gemeinsam ausgewahlt sind aus den Gruppen -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, 

-CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, 
-CH=CH-S-, -CH=CH-NR 23 -; 

R 17 und R 20 unabhangig voneinander fur H stehen oder die Bedeutung von R 18 haben; eines von R 18 und R 19 fur 
H steht und das andere von R 18 und R 19 oder beide ein Substituent sind, ausgewahlt unter C r bis C 18 -Alkyl, C^ 

25 bis C 18 -Alkoxy, C^ bis C 18 -Alkylthio, C^is C 12 -Alkoxypoly-C 2 - bis C 6 -oxyalkylen; unsubstituiertem oder mit F, CI, 

Br, -CN, C^is C 12 -Alkyl, C r bis C 12 -Alkoxy, C^ bis C 12 -Alkylthio, oder -NR 21 R 22 substituiertem C 5 bis C 8 -Cyclo- 
alkyl, C 5 - bis C 8 -Cycloalkoxy, C 5 - bis C 8 -Cycloalkylthio, C 5 - bis C 8 -Cycloalkyl-C 1 - bis C 4 -alkyl, C 5 - bis C 8 -Cycloal- 
kyl-C^ bis C 4 -alkoxy, C 5 - bis Cs-Cycloalkyl-C^ bis C 4 -alkylthio, Phenyl, Phenyloxy, Phenylthio, Phenyl-C r bis 
C 4 -alkyl, Phenyl-C r bis C 4 -alkoxy, Phenyl-C r bis C 4 -alkylthio, Phenyl-C 2 - bis C 12 -alkyliden, Phenyl-C(O)-, Phe- 

30 nyl-NR 23 -C(0)-, Phenyl-NR 23 -S(0) 2 -, Phenyl-S(O)-, Phenyl-S(0) 2 -, Phenyl-C0 2 -, Phenyl-S(0)-0-, Phenyl-S0 3 -, 

Phenyl-NR 23 - oder Phenyl-CH=CH-; oder 

R 17 und R 18 gemeinsam, R 19 und R 20 gemeinsam, oder R 17 und R 18 gemeinsam und R 19 und R 20 gemeinsam, 
oder R 18 und R 19 gemeinsam ausgewahlt sind unter den Gruppen -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, 
-CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH- t -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, 
35 -CH=CH-S-, -CH=CH-NR 23 -, 

R 21 und R 22 unabhangig voneinander C r bis C 20 -Alkyl, Phenyl. C r bis C 12 -Alkylphenyl, Benzyl oder C r bis C 12 - 
Alkylbenzyl bedeuten, oder R 21 und R 22 gemeinsam Tetramethylen, Pentamethylen oder -CH 2 CH 2 -0-CH 2 CH 2 - 
bedeuten; 

R 23 fur H, C r bis C 4 -Alkyl oder Benzyl steht; und 
^o R 24 und R 25 unabhangig voneinander H, C r bis C 6 -Alkyl, C r bis C 6 -Alkoxy, C r bis C 6 -Alkylthio, oder F, CI oder 

Br bedeuten, oder der Formel 



45 



50 




(Via) 



worin 

X, fur CI oder Br steht, 

55 eines von R' 18 und R' 19 oder beide unabhangig voneinander -COOH, oder a- oder a,o>verzweigtes C 3 - bis C 20 - 

Alkyl oder R a -C(0)-, worin R a C r bis C 20 -Alkyl bedeutet; oder C 5 - bis C 8 -Cycloalkyl, C 5 - bis C 8 -Cycloalkyl-CH 2 -, 
Phenyl, Benzyl, die unsubstituiert oder substituiert sind mit Halogen, C r bis C 12 -Alkyl oder C r bis C 12 -Alkoxy, 
bedeutet, oder eines von R' 18 und R' 19 ein a- oder a,a-verzweigtes C 3 - bis C 20 -Alkyl oder R a -C(0)- bedeutet, 
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worin R a C r bis C 20 -Alkyl bedeutet; Oder C 5 - bis C 8 -Cycloalkyl, C 5 - bis C 8 -Cycloalkyl-CH 2 -, Phenyl, Benzyl, die 
unsubstituiert odersubstituiert sind mit Halogen, Cjbis C 12 -Alkyl oder C r bis C 12 -Alkoxy bedeutet, und das andere 
von R' 18 und R' 19 lineares C r bis C 12 -Alkyl ist, worin der Gast-Chromophor in dem Molekularzustand lumineszent 
ist und ausgewahlt ist aus der Gruppe, bestehend aus Chinacridonen, Perylenen, Perinonen, Diketo- und Dithio- 
ketopyrrolopyrrolen, Rhodaminen, Cumarinen, Xanthenen, Oxazinen, Oxazolen, Cyaninen, Phthalocyaninen, Por- 
phyrinen, Styrylfarbstoffen, Metallkomplexen und Mischungen hiervon. 

Zusammensetzung gemaB Anspruch 1 , dadurch gekennzeichnet, dass (a) der Gast-Chromophor homogen in- 
nerhalb der Matrix des Wirts-Chromophors verteilt ist, oder (b) der Wirts-Chromophor und der Gast-Chromophor 
beide homogen innerhalb der Polymermatrix verteilt sind. 

Verfahren zurHerstellungeiner Zusammensetzung gemaB den Anspruchen 1 oder 2, umfassend einen Wirts-Chro- 
mophor und einen Gast-Chromophor und gewunschtenfalls eine Polymermatrix, worin das Absorptionsspektrum 
des Gast-Chromophors mit dem Fluoreszenz-Emissionsspektrum des Wirts-Chromophors uberlappt, gekenn- 
zeichnet durch 

(a) Auswahlen des Wirts-Chromophors aus der Gruppe, bestehend aus Benzo-[4,5]-imidazo-[2,1-a]-isoindol- 
1 1 -onen der Formel V oder Via, 

(b) Mischen des Wirts-Chromophors und einer wirksamen Menge zumindest eines Gast-Chromophors und 
gegebenenfalls eines Polymeren oder polymerisierbaren Vorlaufers, in Gegenwart eines Losungsmittels, und 

(c) hiernach Ausfallen der Wirts- und Gast-Chromophore, gegebenenfalls in Anwesenheit des Polymeren von 
Stufe (b), oder (d) Ausfallen der Wirts- und Gast-Chromophore wahrend der Polymerisation des Polymer- 
Vorlaufers von Stufe (b). 

Polymerisierbare Zusammensetzung, umfassend polymerisierbare Monomere oder Prepolymere in Mischung mit 
einer Zusammensetzung von Anspruch 1 in Form eines Teilchen enthaltenden Pulvers, oder mit Wirts- und 
Gast-Chromophoren gemaB Anspruch 1, vorzugsweise hierin gelost, oder beide. 

Zusammensetzung, umfassend ein Tragermaterial mit einem Hochrelief-Bild eines polymerisierten Photoresist- 
materials, das eine Zusammensetzung gemaB Anspruch 1 in Form eines Teilchen enthaltenden Pulvers oder 
Wirts- und Gast-Chromophore gemaB Anspruch 1 oder beide, wenn gewunscht hierin gelost und/oder homogen 
verteilt, enthalt. 

Verfahren zur Herstellung von fluoreszierenden Hochrelief-Bildern auf einem Trager, gekennzeichnet durch Be- 
strahlen unter einer Maske oder durch Laser- Beschrif ten der aufgetragenen photopolymerisierbaren Zusammen- 
setzung gemaB Anspruch 4, vorzugsweise getrocknet und von Losungsmittel befreit, auf dem Trager, Entwickeln 
der bestrahlten Zusammensetzung und schlieBlich Entfernen der nicht-bestrahlten Teile. 

Verwendung der Zusammensetzungen gemaB Anspruch 1 oder 2 oder hergestellt gemaB Anspruch 3 als fluores- 
zierende Material ien. 

Verbindung der Formel V 




worin hochstens drei von R 13 , R 14 , R 15 und R 16 fur H stehen und zumindest eines von R 13 , R 14 , R 15 und R 16 ein 
Substituent sind, ausgewahlt aus der Gruppe von C r bis C 18 -Alkyl, C r bis C 18 -Alkoxy, C r bis C 18 -Alkylthio, C r 
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bis C 12 -Alkoxypoly-C 2 - bis C 6 -oxyalkylen; unsubstituiertem oder mit F, CI, Br, -CN, bis C 12 -Alkyl, C r bis C 12 - 
Alkoxy, C r bis C 12 -Alkylthio, oder -NR 21 R 22 substituiertem C 5 - bis C 8 -Cyctoalkyl, C 5 - bis C 8 -Cycloalkoxy, C 5 - bis 
C 8 -Cycloalkylthio, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 -alkyl, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 -alkoxy, C 5 - bis C 8 -Cy- 
cloalkyl-C r bis C 4 -alkylthio, Phenyl, Phenyloxy, Phenylthio, Phenyl-C r bis C 4 -alkyl, Phenyl-C r bis C 4 -alkoxy, 
Phenyl-C r bis C 4 alkylthio; oder 

R 13 und R 14 gemeinsam, R 15 und R 16 gemeinsam, oder R 13 und R 14 gemeinsam und R 15 und R 16 gemeinsam, 
oder R 14 und R 15 gemeinsam ausgewahlt sind aus den Gruppen -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, 
-CH=CR 24 -CR 25 =N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, 
-CH=CH-S-, -CH=CH-NR 23 -; 

R 17 und R 20 unabhangig voneinander fur H stehen oder die Bedeutung von R 18 haben; eines von R 18 und R 19 fur 
H steht und das andere von R 18 und R 19 oder beide ein Substituent sind, ausgewahlt unter bis C 18 -Alkyl, 
bis C 18 -Alkoxy, C r bis C 18 -Alkylthio, C^bis C 12 -Alkoxypoly-C 2 - bis C 6 -oxyalkylen; unsubstituiertem oder mit F, CI, 
Br, -CN, C^is C 12 -Alkyl, C r bis C 12 -Alkoxy, C r bis C 12 -Alkylthio, oder -NR 21 R 22 substituiertem C 5 bis C 8 -Cyclo- 
alkyl, C 5 - bis C 8 -Cycloalkoxy, C 5 - bis C 8 -Cycloalkylthio, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 -alkyl, C 5 - bis C 8 -Cycloal- 
kyl-C r bis C 4 -alkoxy, C 5 - bis C 8 -Cycloalkyl-C r bis C 4 -alkylthio, Phenyl, Phenyloxy, Phenylthio, Phenyl-C r bis 
C 4 -alkyl, Phenyl-C^ bis C 4 -alkoxy, Phenyl-C r bis C 4 -alkylthio, Phenyl-C 2 - bis C 12 -alkyliden, Phenyl-C(O)-, Phe- 
nyl-NR 23 -C(0)-, Phenyl-NR 23 -S(0) 2 -, Phenyl-S(O)-, Phenyl-S(0) 2 -, Phenyl-C0 2 -, Phenyl-S(0)-0-, Phenyl-S0 3 -, 
Phenyl-NR 23 - oder Phenyl-CH=CH-; oder 

R 17 und R 18 gemeinsam, R 19 und R 20 gemeinsam, oder R 17 und R 18 gemeinsam und R 19 und R 20 gemeinsam, 
oder R 18 und R 19 gemeinsam ausgewahlt sind unter den Gruppen -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, 
-CH=CR 24 -CR 25 -N-, -CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, 
-CH=CH-S-, -CH=CH-NR 23 -; 

R 21 und R 22 unabhangig voneinander C r bis C 20 -Alkyl, Phenyl, C r bis C 12 -Alkylphenyl, Benzyl oder C r bis C 12 - 
Alkylbenzyl bedeuten, oder R 21 und R 22 gemeinsam Tetramethylen, Pentamethylen oder -CH 2 CH 2 -0-CH 2 CH 2 - 
bedeuten; 

R 23 fur H, C^- bis C 4 -Alkyl oder Benzyl steht; und 

R 24 und R 25 unabhangig voneinander H, C r bis -C 6 -Alkyl, C r bis C 6 -Alkoxy, C r bis C 6 -Alkylthio, oder F, CI oder 
Br bedeuten. 

9. Verbindung gemaR Anspruch 8, dadurch gekennzeichnet, dass sie der Formel VI 




(VI) 



entspricht, worin 

R 17 und R 20 fur H stehen, und R 18 und R 19 beide C r bis C 18 -Alkyl oder C r bis C 18 -Alkoxy sind, oder R 18 und R 19 
gemeinsam -CH=CR 24 -CR 25 =CH- bedeuten; oder R 17 und R 18 gemeinsam oder R 19 und R 20 gemeinsam, oder 
R 17 und R 18 gemeinsam und R 19 und R 20 gemeinsam -CH=CR 24 -CR 25 =CH- bedeuten, worin R 24 und R 25 unab- 
hangig voneinander H, F, CI, C r bis C 8 -Alkyl oder C r bis C 8 -Alkoxy sind. 

10. Verbindung der Formel Via, 
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5 




(Via) 



H 



worin 

X, fur CI Oder Br steht, 

eines von R' 18 und R' 19 Oder beide unabhangig voneinander -COOH, oder a- oder a.a-verzweigtes C 3 - bis C 20 - 
15 Alkyl Oder R a -C(0)-, worin R a C r bis C 20 -Alkyl bedeutet; oder C 5 - bis C 8 -Cycloalkyl, C 5 - bis C 8 -Cycloalkyl-CH 2 -, 

Phenyl, Benzyl, die unsubstituiert oder substituiert sind mit Halogen, C r bis C 12 -Alkyl oder C r bis C 12 -Alkoxy, 
bedeuten, oder eines von R' 18 und R' 19 ein a- oder a.a-verzweigtes C 3 - bis C 20 -Alkyl oder R a -C(0)-, worin R a C r 
bis C 20 -Alkyl bedeutet; oder C 5 - bis C 8 -Cycloalkyl, C 5 - bis C 8 -Cycloalkyl-CH 2 -, Phenyl, Benzyl, die unsubstituiert 
oder substituiert sind mit Halogen, C r bis C 12 -Alkyl oder C r bis C 12 -Alkoxy, bedeutet, und das andere von R' 18 
20 und R' 19 lineares C r bis C 12 -Alkyl ist. 

11. Verwendung der Verbindungen V, VI und Via gemaB den Anspruchen 8 bis 10 und der Zusammensetzungen 
gemaB den Anspruchen 1 oder 2 als organische emittierende Materialien in und fur die Herstellung von Elektro- 
lumineszenz ("EL")-Vorrichtungen. 

25 

1 2. Elektrolumineszenz-Vorrichtung, umfassend die Verbindungen V, VI und Via gemaB den Anspruchen 8 bis 1 0 oder 
die Zusammensetzungen gemaB den Anspruchen 1 oder 2 als organische emittierende Materialien. 



30 Revendications 

1 . Composition comprenant (a) une quantity efficace d'un chromophore invite inclus dans une matrice d'un chromo- 
phore note, ou (b) un chromophore note et une quantite efficace d'un chromophore invite tous deux inclus dans 
une matrice polymere, dans laquelle le spectre d'absorption du chromophore invite recouvre partiellement le spec- 
35 tre d'emission de fluorescence du chromophore hote, le terme de recouvrement partiel designant le "recouvrement 

partiel spectral" defini par I'integrale suivante : 

S = J 0 + °°^ F (v)f A (v)dv 

40 

dans laquelle JF(V) est normalise, si bien que J 0 +o ° f F (v)dv est egal au rendement quantique de fluorescence de 
I'hote, et dans laquelle v represente le nombre d'onde, JF le spectre de fluorescence de I'hote mesure en quanta, 
et /A la repartition spectrale du coefficient d'extinction molaire de I'invite et dans laquelle le chromophore hote est 
choisi dans le groupe forme par les benzo[4,5]imidazo[2,1-a]isoindol-11-ones de formule 

45 
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dans taquelle 



10 



15 



20 



25 



30 



35 



au plus trois elements parmi R 13> R 14 , R 15 et R 16 representent chacun un atome d'hydrogene et au moins un 
element parmi R 13 , R 14 , R 15 et R 16 represente un substituant choisi dans le groupe forme par les groupes 
alkyle en C 1 a C 18 , alcoxy en C-, a C 18 , (alkyle en a C 18 )thio, (alcoxy en C 1 a C 12 )-polyoxy(alkylene en C 2 
a C 6 ) ; cycloalkyle en C 5 a C 8 , cycloalcoxy en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )thio t (cycloalkyle en C 5 a C 8 ) 
-(alkyle en C 1 a C 4 ), (cycloalkyle en C 5 a C 8 )-(alcoxy en C 1 a C 4 ), (cycloalkyle en C 5 a C 8 )-(alkyle en a C 4 ) 
thio, phenyle, phenyloxy, ph6nylthio, phenyl(alkyle en C*, a C 4 ), phenyl(alcoxy en a C 4 ) ou phenyl(alkyle 
en Cj a C 4 )thio non substitue ou substitue par un atome de fluor, de chlore ou de brome, un groupe -CN, 
alkyle en C y a C 12 , alcoxy en C 1 a C 12 , (alkyle en C 1 a C 12 )thio, ou -NR 21 R 22 ; ou 

R 13 et R 14 ensemble, R 15 et R 16 ensemble, ou R 13 et R 14 ensemble et R 15 et R 16 ensemble, ou R 14 et R 15 
ensemble sont choisis parmi les groupes -CH=CR 24 -CR 25 =CH- t -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, 
-CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, 
-CH=CH-NR 23 - ; 

R 17 et R 20 representent chacun, independamment Tun de I'autre, un atome d'hydrogene ou ont la signification 
de R 18 ; 

un element parmi R 18 et R 19 represente un atome d'hydrogene et I'autre element parmi R 18 et R 19 ou les deux 
elements representent chacun un substituant choisi dans le groupe forme par un groupe alkyle en a C 18 , 
alcoxy en C 1 a C 18 , (alkyle en a C 18 )thio, alcoxy en C 1 a C 12 -polyoxy(alkylene en C 2 a C 6 ) ; un groupe 
cycloalkyle en C 5 a C 8 , cycloalcoxy en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )thio, (cycloalkyle en C 5 a C 8 )-(alkyle 
en C A a C 4 ), (cycloalkyle en C 5 a C 8 )-(alcoxy en Cj a C 4 ), (cycloalkyle en C 5 a C 8 )-(alkyle en a C 4 )thio, 
phenyle, phenyloxy, phenylthio, phenyl(alkyle en C 1 a C 4 ), phenyl(alcoxy en Cj a C 4 ), phenyl(alkyle en Cj a 
C 4 )thio, phenyl(alkylidene en C 2 aC 12 ), phenyl-C(O)-, phenyl-NR 23 -C(0)-, phenyl-NR 23 -S(0) 2 -, phenyl-S(O)-, 
phenyl-S(0) 2 -, phenyl-C0 2 -, phenyl-S(0)-0-, phenyl-S0 3 -, phenyl-NR 23 - ou phenyl-CH=CH- non substitue 
ou substitue par un atome de fluor, de chlore ou de brome, un groupe -CN, alkyle en C 1 a C 12 , alcoxy en C 1 
a C 12 , (alkyle en a C 12 )thio ou -NR 21 R 22 ; ou 

R 17 et R 18 ensemble, R 19 et R 20 ensemble, ou R 17 et R 18 ensemble et R 19 et R 20 ensemble, ou R 18 et R 19 
ensemble sont choisis parmi les groupes -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, 
-CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, 
-CH=CH-NR 23 - ; 

R 21 et R 22 representent chacun, independamment I'un de I'autre, un groupe alkyle en C 1 a C 20 , phenyle, 
(alkyle en a C 1 2 )phenyle, benzyle ou (alkyle en C 1 a C 2 )benzyle, ou R 21 et R 22 f orment ensemble un groupe 
tetramethylene, pentamethylene ou -CH 2 CH 2 -0-CH 2 CH 2 - ; 

R 23 represente un atome d'hydrogene, un groupe alkyle en C 1 a C 4 ou un groupe benzyle ; et 

R 24 et R 25 representent chacun, independamment I'un de I'autre, un atome d'hydrogene, un groupe alkyle en 

C 1 a C 6 , alcoxy en C 1 a C 6 , (alkyle en a C 6 )thio, ou un atome de fluor, de chlore ou de brome, ou de formule 
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x, 




(Via). 



50 



dans laquelle 



55 



X 1 represente un atome de chlore ou de brome, 

un element parmi R' 18 et R' 19 ou les deux representent chacun, independamment I'un de I'autre, un groupe 
-COOH ou alkyle en C 3 a C 20 a ramification en a ou a,a ou R a -C(0)-, R a representant un groupe alkyle en 
a C 20 ; ou cycloalkyle en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )-CH 2 -, phenyle, benzyle qui est non substitue 
ou substitue par un atome d'halogene, un groupe alkyle en C 1 a C 12 ou alcoxy en a C 12 , ou 
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un element parmi R' 18 et R' 19 represente un groupe alkyle en C 3 a C 20 a ramification en a ou a,a ou R a -C 
(O)-, R a representant un groupe alkyle en C t a C 20 ; ou cycloalkyle en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )-CH 2 -, 
phenyle, benzyle qui est non substitue ou substitue par un atome d'halogene, un groupe alkyle en Cj a C 12 
ou alcoxy en Cj a C 12 , et I'autre element parmi R' 18 et R' 19 represente un groupe alkyle en C 1 a C 12 lineaire, 
le chromophore invite etant luminescent a Petat moleculaire et etant choisi dans le groupe forme par les qui- 
nacridones, les perylenes, les perinones, les diceto- et les dithioceto-pyrrolopyrroles, les rhodamines, les 
coumarines, les xanthenes, les oxazines, les oxazoles, les cyanines, les phtalocyanines, les porphyrines, les 
colorants styryliques, les complexes metalliques et leurs melanges. 

Composition selon la revendication 1 , caracterisee en ce que (a) le chromophore invite est reparti de maniere 
homogene dans la matrice du chromophore note, ou (b) le chromophore note et le chromophore invite sont tous 
deux repartis de maniere homogene dans la matrice polymere. 

Precede de preparation d'une composition selon les revendications 1 ou 2, comprenant un chromophore hote et 
un chromophore invite et, si necessaire, une matrice polymere, le spectre d'absorption du chromophore invite 
recouvrant partiellement le spectre d'emission de fluorescence du chromophore hote, caracterise par les etapes 
consistant a : 

(a) choisir le chromophore hote dans le groupe des benzo[4,5]imidazo[2,1-a]isoindol-11-ones de formule V 



(b) melanger le chromophore hote et une quantite efficace d'au moins un chromophore invite, et eventuelle- 
ment un polymere ou un precurseur polymerisable, en presence d'un solvant, puis 

(c) precipiter les chromophores hote et invite, eventuellement en presence du polymere de I'etape (b), ou 

(d) precipiter les chromophores hote et invite pendant la polymerisation du precurseur de polymere de I'etape 



Composition polymerisable comprenant des monomeres ou des prepolymeres polymerisables melanges a une 
composition selon la revendication 1 sous la forme d'une poudre contenant des particules, ou avec des chromo- 
phores hote et invite selon la revendication 1 , de preference dissous dans celle-ci, ou les deux. 

Composition comprenant une matiere support presentant une image a fort relief composee d'une matiere photo- 
sensible polymerisee, qui contient une composition selon la revendication 1 sous la forme d'une poudre contenant 
des particules, ou des chromophores hote et invite selon la revendication 1 , ou les deux, si necessaire dissous 
et/ou repartis dans celle-ci de maniere homogene. 

Procede de preparation d'images fluorescentes a fort relief sur un support, caracterise par les etapes consistant 
a irradier a travers un masque ou a graver au laser la composition photopolymerisable deposee selon la revendi- 
cation 4, de preference sechee et dont le solvant a ete elimine, sur le support, a reveler la composition irradiee et 
enfin a eliminer les parties non irradiees. 

Utilisation des compositions selon les revendications 1 ou 2 ou des compositions prSparees selon la revendication 
3, en tant que matieres fluorescentes. 

Compose de formule V 



ou Via, 



(b). 




R 



R 



R 



R. 



l 20 



(V). 
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dans iaquelle 

au plus trois elements parmi R 13 , R 14 , R 15 et R 16 representent chacun un atome d'hydrogene et au moins un 
Element parmi R 13 , R 14 , R 15 et R 16 representent chacun un substituant choisi dans le groupe forme par un 
groupe alkyle en C, a C 18 , alcoxy en C, a C 18 , (alkyle en a C 18 )thio, (alcoxy en a C 12 )polyoxy(alkylene 
en C 2 a C 6 ) ; un groupe cycloalkyle en C 5 a C 8 , cycloalcoxy en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )thio t (cycloalkyle 
en C 5 a C 8 )-(alkyle en a C 4 ), (cycloalkyle en C 5 a C 8 )-(alcoxy en C n a C 4 ), (cycloalkyle en C 5 a C 8 )-(alkyle 
en C : a C 4 )thio, phenyle, phenyloxy, phenylthio, phenyl(alkyle en C 1 a C 4 ), phenyl(alcoxy en Cj a C 4 ), phenyl 
(alkyle en C 1 a C 4 )thio non substitue ou substitue par un atome de fluor, de chlore ou de brome, un groupe 
-CN, alkyle en a C-| 2 , alcoxy en a C-j 2 , (alkyle en C 1 a C-j 2 ) thio, ou -NR 21 R 22 ; ou 
R 13 et R 14 ensemble, R 15 et R 16 ensemble, ou R 13 et R 14 ensemble et R 15 et R 16 ensemble, ou R 14 et R 15 
ensemble sont choisis parmi les groupes -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, 
-CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, 
-CH=CH-NR 23 - ; 

R 17 et R 20 representent chacun, independamment I'un de I'autre, un atome d'hydrogene ou ont la signification 
de R 18 ; 

un element parmi R 18 et R 19 represente un atome d'hydrogene et I'autre Element parmi R 18 et R 19 ou les deux 
representent chacun un substituant choisi dans le groupe forme par un groupe alkyle en a C 18 , alcoxy en 
C A a C 18 , (alkyle en C t a C 18 )thio, alcoxy en a C 12 -polyoxy(alkylene en C 2 a C 6 ) ; un groupe cycloalkyle 
en C 5 a C 8 , cycloalcoxy en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )thio, (cycloalkyle en C 5 a C 8 )-(alkyle en Cj a C 4 ), 
(cycloalkyle en C 5 a C 8 )-(alcoxy en a C 4 ), (cycloalkyle en C 5 a C 8 )-(alkyle en C 1 a C 4 )thio, phenyle, phe- 
nyloxy, phenylthio, phenyl(alkyle en C, a C 4 ), phenyl(alcoxy en a C 4 ), phenyl(alkyle en C 1 a C 4 )thio, phenyl 
(alkylideneen C 2 aC 12 ), phenyl-C(O)-, phenyl-NR 23 -C(0)-, phenyl-NR 23 -S(0) 2 -, phenyl-S(O)-, phenyl-S(0) 2 -, 
phenyl-C0 2 -, phenyl-S(0)-0-, phenyl-S0 3 -, phenyl-NR 23 - ou phenyl-CH=CH- non substitue ou substitue par 
un atome de fluor, de chlore ou de brome, un groupe -CN, alkyle en C 1 a C 12 , alcoxy en C 1 a C 12 , (alkyle en 

a C 12 )thio ou -NR 21 R 22 ; ou 
R 17 et R 18 ensemble, R 19 et R 20 ensemble ou R 17 et R 18 ensemble et R 19 et R 20 ensemble, ou R 18 et R 19 
ensemble sont choisis parmi les groupes -CH=CR 24 -CR 25 =CH-, -N=CR 24 -CR 25 =CH-, -CH=CR 24 -CR 25 =N-, 
-CH=N-CR 25 =CH-, -CH=CR 24 -N=CH-, -N=CR 24 -CR 25 =N-, -N=CR 24 -N=CH-, -CH=CH-0-, -CH=CH-S-, 
-CH=CH-NR 23 - ; 

R 21 et R 22 representent chacun, independamment I'un de I'autre, un groupe alkyle en C t a C 20 , phenyle, 
(alkyle en a C 12 )phenyle, benzyle ou (alkyle en a C 2 )benzyle, ou R 21 et R 22 forment ensemble un groupe 
tetramethylene, pentamethylene ou -CH 2 CH 2 -0-CH 2 CH 2 - ; 

R 23 represente un atome d'hydrogene, un groupe alkyle en a C 4 ou un groupe benzyle ; et 

R 24 et R 25 representent chacun, independamment I'un de I'autre, un atome d'hydrogene, un groupe alkyle en 

C 1 a C 6 , alcoxy en a C 6 , (alkyle en a C 6 )thio ou un atome de fluor, de chlore ou de brome. 

Compose selon la revendication 8, caracterise en ce qu'il correspond a la formule VI 




dans Iaquelle 

R 17 et R 20 representent chacun un atome d'hydrogene, et R 18 ou R 19 ou les deux representent chacun un groupe 
alkyle en C 1 a C 18 ou alcoxy en a C 18 , ou R 18 et R 19 forment ensemble un groupe -CH=CR 24 -CR 25 =CH- ; ou 
R 17 et R 18 ensemble ou R 19 et R 20 ensemble, ou R 17 et R 18 ensemble et R 19 et R 20 ensemble forment un groupe 
-CH=CR 24 -CR 2 5=CH-, ou R 24 et R 25 representent chacun, independamment I'un de I'autre, un atome d'hydrogene, 
de fluor ou de chlore, un groupe alkyle en a C 8 ou alcoxy en C 1 a C 8 . 
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10. Compost de formule Via 




dans laquelle 
X) represente un atome de chlore ou de brome, 

un element parmi R' 18 et R' 19 ou les deux, represented chacun, independamment Tun de I'autre, un groupe 
-COOH ou alkyle en C 3 a C 20 a ramification en a ou a,a ou R a -C(0)-, R a representant un groupe alkyle en 
a C 20 ; ou un groupe cycloalkyle en C 5 a C 8 , (cycloalkyle en C 5 a C 8 )-CH 2 -, phenyle ou benzyle qui est 
non substitue ou substitue par un atome d'halogene, un groupe alkyle en a C 12 ou alcoxy en C, a C 12 , ou 
un element parmi R' 18 et R' 19 represente un groupe alkyle en C 3 a C 20 a ramification en a ou a,a ou R a -C 
(O)-, R a representant un groupe alkyle en C 1 a C 20 ; ou un groupe cycloalkyle en C 5 a C 8 , (cycloalkyle en C 5 
a C 8 )-CH 2 -, phenyle, benzyle qui est non substitue ou substitue par un atome d'halogene, un groupe alkyle 
en a C 12 ou alcoxy en C 1 a C 12 , et I'autre element parmi R' 18 et R' 19 represente un groupe alkyle en a 
C 12 lineaire. 

11. Utilisation des composes V, VI et Via selon les revendications 8 a 10 et des compositions selon la revendication 
1 ou 2, en tant que matieres luminescentes organiques dans et pour la preparation de dispositifs electrolumines- 
cents ("EL"). 

12. Dispositif electroluminescent comprenant les composes V, VI et Via selon les revendications 8 a 10 ou les com- 
positions selon la revendication 1 ou 2, en tant que matieres luminescentes organiques. 
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